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Abitract. Synusy of s rail namnals was studied :n an isolated wood on the periphery of Prague. During the years 
1987-199.1, ?5 standard trap lines (I I 600 trap nights) were laid and 2549 individuals of 9 specie* were captured 
Variation in abundance was analysed tn species which were both cudominant and coconslan!, i. c, in ChAhnvnumys 
glttreidus, Apwitmus and A vyfvii/tcm Differences hetsveen seasons ns well as between years significantly 
contributed to the variation of abundance. Wlutc number tluctuations in C glareolus and A Jlavicolhs were fairly 
synchronous..4 tyivatmu exhibited low abundance during the first peak of the above species, Effective population 
numbers in both C. giareolusandA flavicoHis were estimated to about 300 individuals 

Synusy, popuJaOon dynamics, effee live popuialion numbers, small mammals 

INTRODUCTION 

.Number fluctuations in woodland mice and voles have attracted a significant research effort in 
the last decades (e. g., Bergstedt 1965, Hoffmeyer & Hansson 1974, Zejda 1976, Montgomery 
1980, Bashemna 1983). In recent years most attention has been paid to population regulation 
and the underlying behavioural mechanisms. Density dependent population dynamics were dem¬ 
onstrated both in Apodemus species and Clethrioriomys glureolus (Montgomery 1989 b, e, Pucek 
et cl. 199 5). While A sylvaticus is characterised by a strong regulation of late summer - winter 
growth, the latter species shows weaker density dependence in both halves of the year (Mallorie 
& Flowerdew 1994). Predation (Pucek et al. 1. c.) and female spacing (Bujalska 1973, Gliwicz & 
Rajska-Jurgiel 1983, Wilson el al. 1993) were recognised as important factors in this regulation. 
Apart from density dependent regulation weather (in C. glarcolus ) and seed crop determine the 
patient of number fluctuation (Jensen 1982,1’ucck ct al. I. c\, Mallorie & Flowerdew 1. c.). 

The aim of this study was to examine rodent populations in an isolated suburban wood and to 
compare them with literary data. The study was prepared in the context of an extensive project 
dealing with small-mammaf populations in urban and suburban habitats of Prague (cf. Frynta et 
al. 1994). The wood of „Satalick& bazar.tnice a Vinofsky park" was selected as a model locality 
for multidisciplinary studies of sympatric Apodemus species (cf. Cihakova & Frynta 1995). The 
present study is concerned w ith characteristics of the small mamma! synusy and temporal vari¬ 
ation of abundance in rhe dominant species. 
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MATERIALS AND METHODS 


The investigation were conducted in the Suburban wood of..Sau‘icki haJantntcea Vinofcky park" (51 hectares) situated in 
the oflhc village Sataliccon the periphery of Prague (’Central H.ihcmici The locality ix a completely isolated dense 

dpctduuus wood with a contiguous licdgcrow system in surrounding corn fields The most common plant species present are 
Qucrcus ror>ur. Acer platanoutes A pseudcplatamu and fraxtma excelsior (trees). Sambucus nigra Crosfuto ia in a- 
t.rts;>u (>dirub<). Urlic n JlOKa G-ru-n urhanum AnlhnSCM t ylvesir.s, BaHola /tigra (herbs) The elevation of the locality 
varus within the rangc256-275 meters a t I , mean yearly temperature and rainfall arc 8 4 “C and S2£ mm, res par lively 
The sampling was earned out ill 23 trap sessions from December 1987 to May 1993 (set Appendix 1I We used standard 
trap lines each consisting of SO snap-traps (size 10*5 cm) spaced by 5 meters and exposed for3ot4 successive nights Imps 
were baited with a .standard bait pieces ofwick tried in fat and flour In total 75 lines were exposed in 20 different sues 
There sites car IscclaSSificd Into four mam types ofthc habitat (I) Interior of the deciduous wood with a dense shrub layer 
(sues 5. 9, II, 14 15. 17). (2) Wood margins with a dense herb ami shrub cover (sites ]. 2. 6, 7, 8, II), 12, 19. 13). 
(3) Windtvcakeisand other weed stripes surrounded by amble lands 'Jlisccolonre wore covered with high herb layer and' 
or shrubs {sites 3. *>. 16) (4) Wood sin pc clor.g the stream with dense shrubs (sites 18.20) For a detailed desenpaon of 
vegetation cover see Cihukova (19941 

Daring II 600 trap-night. 2549 individuals of small mammals were captured The date, number and location of a trap 
wire recorded for each animal All ihc material u deposited unhccollections ofthc Dcrirtmer.C of Zoology, Charles Univer¬ 
sity. Prague 

The expressions of abundance listed below (further mfcrroii by follow mg abbrevia turns) were calculated 
{I) Actual catch size (N). 

{2) Relative abundance - number of individuals per 100 trap-nights AI - the results ofthc first mghr of Dapping only, A1 
the first ibrrc nights were included. 

(3) Fj.limal<cdcalch size (N) was computed from actual catch sizes in Ihc fir.st three days of trapping according to Jaruuii 
eta) (1968) and Pclikan (1976) Individual probabilities of capture were replaced by eonummal values calculated for the 
overall matcnal of ihc given species, i c ,0 07.0 2D and 0 25 in A Jlavtcottis A sylvattcus vrd C glarcoliu, respectively 

(4) Number of individuals per hectare (ex /ha) - the estimated catch size divided by the 3rca ofthc strpo from which the 
nnini.il* were presumably removed (Pdikan 1975) The length ofthc stripe is determined by the length of die line, while its 
width cannot be directly ascertained m the fi aid and should be replaced by values of observed range lengths adopted from the 
lucre,lure Arbitrary widths of sinpcs wctc given 30. 50 and 60 meters for C ghirtolu* A tvha.'u m lujd A Jlaxncoths 
rcspxti vely (Pclixun 1975, Kodl 1974 a, D) li is to be cinplmsizcd here thcl the precision ol density estimation is rather low 
due imtic lack of direct information about the size of die area from which the animals ofthc given species were removed 
Thureforc, we used these values only fur the rough estimation ofthc effective population numbers 

frequency (F) was calculated fits n percentage of lines in which the given species was captured (sensu Baiogh 1958) 
Dominance (U) was expressed us a percentage of the species in the actual catch Rattus norvtgicuv w us rtol included in these 
calculations due toils low irappabiltfy by small traps used m our study 

fifteen vc population number (N^t was calculated according Kimura (1583) from the time scries of actual population 
iniitibcr using formula 

N.-v'C, 2Il/N.+ ]/N,+ 1/N) 

N « aciual population number in a given bene 
< = number o( Ac rutty estimations 

Our cxliniaiinn was based nn Die sequence of 12 density cstimatiors (means for spring - early summer and late summer - 
autumn period of each year) Actual population number was calculated as the lnmibcr of individuals per hoc tare multiplied 
by the area of the studied wood (‘06 hectares) Two zero values in A JUixaoHi* worn replaced by the minimal mm zero 
actual population size found in this species All the statistical treatments were performed using iho programme Slatgraphic* 
version 5 0 


RESULTS 


Basic characteristics of the synusy 

In total 2549 specimens belonging lo 9 species were capiurcd 1156 specimens of Clethnonomys 
glareolus (Schrcber, 1780). 588 specimens of Apod emus flavicnlits (Melchior, 1834), 548 spec¬ 
imens of Apodemus sylvaficus (Linnaeus, 3758), 128 specimens of Sotvx araneiu Linnaeus, 
1758, 10J specimens of Microius arvahs (Pallas. 1779), 23 specimens of Crotudura suaveolens 
(Pallas, 1823). I specimen of Neomys fadiens (Pennant, 1771), I specimen of Mus muscutus 
Linnaeus, 3 758. and 3 specimens of Rallus norvegicus (Berkenhout, 1769) 
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Tib I Factors allccting variaaon of the relative abundance (A3) in cudominant species as revealed by ANOVA procedure 


Fador 


C’tthrionomys glareohu 

Apvdemux flaxwAHa 

Apodemis tyfvanau 



F 

F 

F 

F 

F 

P 

Season 

3 

3 24 

00274 

759 

0.0002 

1)2(5 

<0.00)1 

Year 

6 

7.05 

<1)0001 

393 

00021 

390 

0.0022 


The values of dominance and frequency computed for the total material are given in Fig. 1. 
Three species, C. glareohis, A. flavicollis and A. syhaticus were both eudommant and eucon- 
suinl (terminology according to Balogh 1958). Sorex uruneus was dominant and constant. Mi¬ 
cro! us argalis was subdominant and accessory in the total material, but its representation was 
highly variable in tune This fact can be attributed to the population cycles of this species in the 
surrounding field habitats. Other species were only marginally represented and can be classified 
as subrecedent and accidentary in the studied synusy. 

Relative abundance of the synusy in the first three days of trapping (A3) was 21.65 individu¬ 
als per 100 trap-nights, ihe corresponding value computed separately for the first day of trap¬ 
ping {.All being24.22. 

Variation of abundance in time 

Prior to further analysis we had to exclude the possibility that differences between study sites 
considerably bias the results. Analyses of variance (performed separately for the spring and 
autumn data) confirmed that there are no significant effects of study site on relative abundance 
in any eodominant species. Therefore this factor was removed from the model. 



0 10 20 30 40 50 60 70 »0 90 100 

Fig I Frequency (hatched bars) and dominancy (black bars) of individual species in the total material (M. Imi.= Mu* 
muscvlus.U t'o -Stomyvftxheiu,, C su - Croadura suaveolem, M. HI. ~ Micmtus arwSis, S nr Son>taranatS.A sy 
* Apodemur syivcr.cus, A. ft = Apodemusflavicollis, C gl. - C 'leihrionomysgtareolur). 
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Tab. 2 Temporal fluctuation of mean rdal ivc aburdancc (A3) am! density in the study area. A. sy - A vyluj/tins, AH 4 
Jlavicollu, C gi -C glareolus, A = autumn. S = spring 


Peri<«d 

n line* 

Mean relative abundance (A3) 

A sy. A. ft C.g) 

Mean number of ind. per hectare 

A sy A. ft CrI 

A 1987 

3 

289 

6.44 

6.89 

59 

330 

119 

S198S 

12 

1 '36 

3.78 

17.33 

22 

193 

300 

A 1988 

12 

4 42 

715 

1752 

91 

366 

303 

SI9M 

2 

2 33 

1-67 

100 

4* 

85 

17 

A 19*9 

2 

5 67 

0.00 

0.67 

116 

00 

1 2 

S1990 

2 

6.00 

loo 

1.67 

12 3 

5.1 

29 

A 1990 

2 

1.00 

0.00 

2J3 

2.1 

00 

40 

S 1991 

3 

1.00 

0.92 

2.42 

21 

4.7 

42 

A 1991 

8 

7.92 

433 

7.17 

16 2 

27.3 

124 

S1992 

8 

1.67 

3.08 

6.42 

34 

15.3 

11 1 

A 1992 

8 

1742 

1150 

13*3 

35 7 

58* 

239 

S1993 

8 

217 

700 

1025 

44 

35.8 

177 

Mean 


4.46 

3.99 

7 29 

91 

204 

126 


Further on, we tested the efleers of w ithin and between year variation. Both season and year 
significantly contributed to the variation in relative abundance but the relative importance of 
these factors varied between species. Fluctuation between years was more pronounced in C 
glareolus, while the seasonal changes predominated in both Apodemus species (Tab. 1). 

(a) Within-year variation: Variation of the relative abundance during the year could be eval¬ 
uated in the years of middle or high densities only. In all eudominant species it followed a 
common pattern characterized by spring decline and autumn peak (Fig. 2). The rapid increase 
of abundance usually occurred (with a single exception of C. glareolus in the year 1988) be¬ 
tween the early ami late summer samples. Therefore, for the description of the between-year 
fluctuation in relative abundance (A3) we pooled the data from the spring - early summer period 
as well as those from the late summer - autumn period (Tab. 2). Then the results for each period 
were plotted separately (Figs 3, 4). As expected, the between-year variation was higher in the 
late summer autumn abundance. 

(b) Bel ween-year variation: In C glareolus , high abundance in 1987 resulted in a population 
pertk in 1988, followed by die penod of low abundance in 1989-1990, grow th in 1991, und 
finally the second peak in 1992-93. A.flavicoilts displayed almost the same dynamics, however, 
there was no difference between die late summer - autumnal values in 1987 and 1988. Similar¬ 
ly. also A. sylvaticus exhibited high late summer - autumnal abundance in 1991 and especially 
in 1992. Other periods were characterised by low abundance with the exception of a small peak 
in 1989-90 Obviously the abundance of this species m 1987-1990 was r.ot positively associated 
with those of A. flavicollix and C. glareolus. 
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(c) Effective population numbers: The absence of immigration is needed for the simple esti¬ 
mation of effective population number. Our locality is an isolated wood surrounded by open 
landscape and, therefore, unlike ind. sylvaticus , a very low immigration rate should be expect¬ 
ed in C. glareolus and A. Jlavicoilfs, i e,, rodents strictly dependent upon woodland habitat. 
Estimated population numbers in these species were 300 and 335, respectively. 


DISCUSSION 

Although the abundance of die dominant species exhibited a great temporal dynamics, it appar¬ 
ently varied within the range reported from natural deciduous forests in Central Europe (Zejda 
1073, 1076, Pelikan et al. 1974, tihakova et al, 1993). However, there was a higher relative 
representation of A. sylvaticus in our samples. On the other hand, when compared with urban 
localities of Prague (Erynta e: al. 1994), we found higher dominances of A. flavicollis and C 
y/arcolns. Thus species composition of the synusy corresponds well with the intermediate - 
suburban nature of our locality. A similar representation of dominant species was described, c. 
g.. in the false acacia stands uear the city of Bmo (Pelikan 1989). 

Within-year variation of abundance followed the same pattern with spring decline and au¬ 
tumn peak ns reported by most authors who studied woodland voles and mice (Ashby 1967. 
Montgomery 1979, 1989 a, c). We found that the within-year differences contributed more than 
the between-year ones to the overall variation of abundance in Apodemus species. It conforms 
with recent studies suggesting strong intrinsic regulation of wood-mice populations in the late 
summer autumn period (Montgomery 3989b, Wilson et al. 1993, Mallorie& Elowcdrcw 1994). 
However, the variation between the years were also significant. 

Pucek et al. (1993) suggest that population outbreaks of A.Jlavicollis regularly occur in the 
year following the oak heavy mast. Association of the abundance with seed supply was reported 
also in botli A. sylvaticus (Akbax & Gorman 1993) and C'. ylurcolus (Jensen 1982). Jensen 
(1985) showed that Quercus, Fergus and Corylus seeds arc preferred as energy rich foods by 
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Fig. 3 Bcr*ccT.-yearvariacon:n >pnng numbers. Abscosa- years, ordinate number of individuals per 100 trap-nights (A 3). 



Fig 4 Retween-ycar variation h autumnal numbers. Abscissa years, ordinate: number of individuals per f 00 trap-nights 
(A3) 
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C g!areolu.i and A flavtcolhs In central Bohemia, heavy seed crops produced by oak and beech 
trees were recorded ui 1986 and especially in 1992 (Novotny in verb ) The former one cone 
sponds well with the high abundance of C glareolux and A flavtcolhs in 1987 and 1988 The 
latter heavy seed crop occurred just in trie tune of synchronised peak abundance found in all 
studied species Therefore, being subsequent to the population growth, heavy seed crop cannot 
be the sufficient cause for tins synchronous outbreak Evaluating die possible effects of heavy 
seed crops in oak trees, a great species diversity of trees producing seeds in our locality should be 
mentioned 

Effective population numbers computed from cur data were small enough to be the cause of 
rapid microevolutionary changes Moreover, in the case ot' A flavtcolhs, the effective popula¬ 
tion number was probably overestimated (cf replacement of zero values) On the other hand, 
even limited immigration could strongly devaluate our results Nevertheless, small effective 
population numbers remains to be a suitable explanation for the oeeunence of changes m fre¬ 
quencies of nonmietnc characters m Apodemus spcc.es during our study (tihakovd & Frynta, 
unpuM ) 
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APPENDIX I. 

Survey of small nunr.mnlscapljred For each linclhc total number yf individuals captured during the three night session i> 
given, fn ihe tines exposed for four r.tgh<s the values arc expressed as A “B, where A is number of individuals captured during 
the first ilvrcc nights and R is number of individuals captured during the additional fourth night 


Session 

Site 




>pccic« 






Rule 

No. 

A.fi 

A. iy 

M. mu 

C.gl 

M. at 

S. JT 

C.su 

N fo 

Total 

Rccembc: 

4 

4 

7 

0 

16 

0 

1 

0 

0 

28 

1987 

19 

n 

b 

0 

IS 

0 

o 

0 

y 

28 


16 

IK 

0 

0 

0 

0 

1 

0 

0 

19 

January 

l 

3 

0 

0 

2 

0 

0 

c 

II 

5 

im 

14 

1 

0 

0 

2 

0 

0 

0 

0 

3 


IS 

9 

2 

t» 

24 

1 

1 

0 

0 

37 

February 

13 

6*1 

3 

0 

8*2 

o 

1 

0 

0 

21 

1988 

8 

7*1 

2 

0 

4+1 

0 

0 

0 

0 

17 


7 

7'3 

C 

0 

14*1 

0 

2 

0 

0 

27 

lure 

4 

5 

2 

0 

56 

0 

2 

0 

0 

75 

198$ 

19 

7 

3 

0 

44 

0 

4 

0 

0 

S8 


Id 

7 

3 

0 

10 

0 

0 

0 

0 

20 

June 

13 

7 

3 

0 

42 

0 

1 

0 

0 

53 

1988 

8 

4 

1 

0 

41 

0 

2 

0 

0 

48 


7 

5 

0 

0 

54 

0 

4 

0 

0 

63 

August - 

2 

10 

s 

0 

45 

2 

7 

0 

0 

69 

September 

3 

13 

20 

0 

1C- 

3 

2 

0 

y 

68 
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17 

25 

6 

0 

45 
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0 

0 

76 
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18 

1 
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0 

4 

1 

8 

4 

0 

20 
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20 

4 

5 

0 

7 

1 

2 

J 
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20 
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8 

8 

0 

26 

1 
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0 

55 
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2 

18 

10 

0 

29 

D 

4 

0 

0 

61 
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3 

17 

0 

0 

27 
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1 

0 

0 
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17 

5 

1 

0 

27 

0 

3 

0 

0 

36 
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1 

4 

0 

0 

5 

18 

4 

0 

0 

31 
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12 

3 

u 

0 

12 

7 

0 

0 

0 

36 


10 

10 

2 

0 

32 

0 

2 

0 

0 

46 

May 

2 

2 

3 

0 

2 

4 

0 

0 

0 

11 

1989 

3 

3 

4 

0 

1 

3 

1 

0 

0 

12 

\ov ember 

2 

0 

3 

0 

II 

17 

3 

0 

0 

23 

1989 

3 

0 

14 

0 

2 

1 

1 

0 

0 

18 

May 

2 

3 

4 

0 
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0 

0 

0 
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1990 

3 

0 

14 

0 
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0 
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0 
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0 
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5 
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0 

(1 

0 

13 
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0 

0 
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0 

0 

0 
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0 

8 

e 

0 

0 

0 

JO 


8 

0 

0 

0 

0 

0 

<1 

c 

a 

0 
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0 

24 

0 

2 

0 

ft 

so 

1096 

10 

5 

3 

0 

10 

0 

C 

0 

ft 

18 


11 

15 

14 

0 

4 

0 

0 
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0 
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0 
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0 
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5 
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2 
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1 

10 
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Abstract From 1989 to 1993.smalf mammals wcrcsamplcd m the territory ofthcPAlnvafliorcscrvc(83 kmO The 
various methods of collecting included standard line and quadrat trapping, analyzing the pellets of owls, and netting 
end ccnsusmg of bats. In total, the material includes 6755 specimens or individuals of 38 species, of which ate 6 
InscctivcTE. 16 Chiroptera and l6Rodcntia. The sample obtained by standard line trapping consists of 11 species.its 
species diversity was 1.53 and totai relative abundance 12 8 specimens per 100 trap-nights. According to the values 
of dominance, the communities of different biotopes arc either mouse- or vole-type, no shrew-type community has 
been revealed The absolute abundance estimated by quadrat trapping was 7 2 Apodemus flavicoSls and 8 4 
A.svlvcucus pci hectare The sample of owl pellets revealed 22 species, of which 5 rodent species were only 
recorded in pellets Species diversity is high in the prey sample of Bubo bubo(Z 57}, medium in Strix afuco (2.10) 
and low in Asm oius (0 AO). The sample of netted bats consists of 16 species, its diversity is 3.31 and total relative 
flbunriancB 18.7 individuals per 100 meters of nets per night. The Samples arc dominated by MyttUr unit Plecotux 
species Of oilier mammals, 'be first record of Castor fiber in the study urea is most important. 

Diversity, knscctivnrn, t«t«. rodents, hinreserve, G*ech Republic 


INTRODUCTION 

Monitoring of biodiversity has become one of the main tasks of present ecology (Barnes 1989, 
Reichhnlf 1993. Vemhes & Ymines 1993, Barbault 1994). In a proposal for an international 
network, di Casiri cl al. (1992) recommended certain life forms and la.xa lo be selected for 
studying diversity of various ecosystem types and subtypes. Mammals have been included in the 
lisl of tax a to be studied in woodland ecosystems, and biosphere reserves have been considered 
suitable potential sites for intensive studies of this kind. 

fhc Pavtovske vrchy Hills and their surroundings represent a small but very diverse region of 
S Moravia, situated oil the border between the Czech Republic and Austria. Various types of 
woodlands cover most of this territory (Horak 1969). In 1976, it was proclaimed the protected 
landscape area under the name Paiava and in 1986, Paiava was proclaimed a Biosphere Reserve 
of the UNESCO. 

The present study is a pan of a project concerning the monitoring of abundance and diversity 
of non-aquatic vertebrates. Its goal is to assess the species richness and relative number of 
individuals of three mammalian taxocoenoses. Even this limitation posed certain problems con- 
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cernmg the methodology of such research There is no universal method of sampling all guilds 
of insect; voics, rodents and bats We tried to balance die selectivity of sampling by using as 
many diverse methods as possible On the other hand, we were eager not to prefer any guild to 
another by using more methods (or a more efficient method) to .study it, compared to other 
guilds Therefore, we did not include the results of detecting bats via recording their ultrasound 
signals, since no equivalent method was available for rodents and inseetivorcs The time span 
available for field work was limited to five years and approximately the same kind and amount 
of field work was performed each year 


STUDYARFA 

The PSIuva Biosphere Restive (83 knr) is situated inlhc P&rnom&n section of the fcurosibenan Steppes province Its climate 
is warn*, and moderately dry, with annual mean air temperatures of 9-10°C and annual total precipitation of 450-570 mm 
Within ihe biosphere reserve there are six localities of special importance, having status of nature reverves or r.auonal 
nature reserves The core part of the Pilava is an Upper Jurassic limestone r.dge about 12 km long ar.d 3 4 km wide, with 
maximum elevation of 550 m (Ml Divm) The southern and eastern slopes arc reck steppes vegetated predominancy by 
pubescent oak forest,, other slopes aic vegetated mainly by oak-hornbeam and lime-maple forests Vineyards ere planted 
on ihc foothill* There is one larger cave (Na Turoidu cave) with more thui 200 m of corridors and s trailer domes, and three 
small eaves up Co ID m long 

The Milovicc forest with suh-Kcrophilo'u: 03k and oak-hornbeam stands occupies mast of the eastern pari of the territory 
Sonic 25% of the woods ha vo been clear-cut and transformed into clearings, small field* and meadows In 1965-1966 two 
game preserves wore established (1250 and 500 ha, respectively) Ihe game exert a gTcal impact on the vegetation of that 
part of the reserve (Cfcytry & Don helka 1993) 

Well preserved, on rhe contrary, ore Ihc phytocoencscs of the Dyjc River floodplain in Ihc Khvd jezero Reserve, with a 
lowland forest and two more nr less marshy meadows N atural floods oecurcd there in die past and artificial flooding has been 
performed recently 

I wo fishponds £23 ur.d 41 ha) arc sitiiuted in ihc southern port of the territory, w th reed beds on (heir tank* and remnant., 
of woods in their surroundings Agricultural land covers aboul 20% of the Pa lava tern lory There arc also nine villages and 
the town of Mikulov (7000inhabitants) (Fig 1) 


MATERIAL AND METHODS 

In 198910 1994. invariably m May and October, small terrestrial mammnls were trapped and we have labelled this method 
standard lire trapping" Each trapping campaign lasted three trap-nigbis and covered lour localities Three lines of standard 
map trap* and cnc line of meal live trap.* of *c Rod! type (Rodl 1975). bailed with a piece of wtek soaked in fat, were scl in 
each locality There were 20 traps m each line spaced 5 ru ajiatt The sites of trap lines were altered during The research, 
resulting mu total of 14 localities including eight groups of biotopes a h(Fig I) The number of frapnighls per year wax 
1920 except m 1993 when it was smaller as a result of damage caused to sumo traps, so chut live total number of trap-night* 
was 4771 

Quadrat trapping was performed during each campaign ofstandard line trapping, always ai the same site dug 1) IT ere 
were 8«8 trapping points spaced 10 m in a nuaCrai grid with two baited snap traps a each point and the total of trap-nights 
was 3R40 In additon a sample of small mammals collected by P Vofitek has been included in dus study It was obtained in 
3993 by snap inpinng on lines ofdilTcrcrf trap numbers with a total of 1650 nap-nights Incidental finds and observations 
concerned 2 specimen* ol rodents 

The pellets of three owl species were collected in 1989 to 1992 except foror.c sample of Asia of w which was collected 
in August 198.5 The foil owi rg were ihe nun: hens of localities and .sample* Bubo bubo 6 localities, 9 samples, Sir lx chief, A, 
8 , AmooUb 3, .5 (Fig I) The material was dissolved :n 5% NaOH and from among mammalian skeletal remnants the jaws 
were considered decisive of'noth species identification andCitimatmn of number ofprey items Only mammals have been 
considered in this paper, lor details concerning methods and the whole rr atonal, sevObuch (1992) Itic age of the pellet* at 
the time ofoollcciuig was estimated at maximum two years mi' ahtcotxuSA e/urand 12 years m & bubo, according to the 
finds of pigeon rings in the pellets 

The bat populations were sampled in 1989 to 1993 with an additional sample from January 1994 (hibernating individu¬ 
al*.) Tie main sampling method was mist netting at three localities (Fig 1) There were 47 netting campaigns with two to 
seven 5-1 1 m long nets per campaign Usually the nets were set one hour before sunset and lifted one hour 3flcr the next 
sunrise. in two rases (rain etc ) the rets were exposed for half a night only The total number was 227 nct~nighl$ or 2024 net- 
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mettr-mtjfcts, the latter value having been considered a belter index to estimate the relative abundance of netted individu¬ 
als Another method of sampling hats was visual censusing uf individuals hibernating in a cave The census was canted 
vul once a year in January 

Table 1 gives a survey of all samples evaluated m this paper In all, the material includes 38 species and 6755 specimens 
or individuals 


RKSULTS 


Line trapping 

Since most individual localities and all units comprise a mosaic of different biotopes, the mate¬ 
rial has been analyzed separately according to eight groups of biotopes (Tab 2) The species 
diversity (Shannon Weaver index) is highest in the sample of biotope d (shrubs on limestone 
.soil), relative abundance in that of biotope g (floodplain meadows) Concerning the dominance 
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Fig 1 Study area and its situation within the Czech Republic 
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Tab. I. General survey of the material collected. Explanations: capt. - captured, obs. - observed 


No of specimens 


Sample 

capi 

found 

obj. 

roial 

No. of species 

Standard line (rapping 

1226 

- 

- 

1226 

II 

Additional Imc (Tapping 

206 

- 

- 

206 

7 

Quadrat trapping 

1* 



154 

3 

Owl pellets 

- 

4168 

- 

4168 

22 

Ncuing of bals 

m 

- 

- 

378 

16 

Census of hibernating bals 

- 

- 

621 

621 

4 

Incidental observations 

- 

2* 

- 

2 

2 

Total 

1*4 

4170 

6755 

6755 

38 


• including one Castorfiber (signs of activity) 


(Ftg. 2). one superabundant species (50% and over) was found in four samples. It was Microlus 
arvalis in meadow biotopes a and g, and Apodemus favicnllis or Clethrionomys glareolus in 
forest biotopes b and f. Relatively well-balanced representation of species was found in the 
sample of biotope h (water edges) although it does not show the highest species diversity. 

Live traps were used in order to increase the probability of catching shrews. Since there were 
three times more snap than live traps the number of snap trapped specimens was divided by 
three to compare the efficiency of the two trap types. Concerning all species coupled, live traps 
were more efficient. The difference is significant for the whole sample (x*~4.23, p<0.05) and 
for the October one (x i= 5.50. p<0.02); it is insignificant for the May sample. However, live 
traps were not better to collect shrews, the difference between the numbers of specimens of 
Soricidae snap and life trapped being insignificant in all cases. 

The sample of additional line trapping in the Milovice forest (Fig. I) consists of 206 speci¬ 
mens of 7 species. It is interesting to note the presence of 5 C. leucodon trapped in the clearings 
and fields within the forest. This species has not been recorded during the standard line trapping 
campaigns. 

Quadrat trapping 

The quadra: plot situated in a lime-hornbeam forest, with both herb and shmb layers poorly 
developed, yielded 154 .specimens of only three species; 92 A. Jlavicollis. 60 A. sylvalicus and 2 
C. glareolus. The total relative abundance was 4.0 specimens per 100 trap-nights. I he absolute 
abundance, estimated by the method of Pdikan (1971), was 7.2 A. flavicollis and 8.4 A. sylvui- 
icus per hectare on average for the whole trapping period. 

Analysis of owl pellets 

Prey items ofihree owl species were identified from pellets collected at 13 localities. A total of 
4168 specimens of 22 species was found (Tab. 3), not including 52 specimens of l.epus europae- 
us in the pellets of B. bubo (the order Lagomorpha is not the subject of the present paper). Hie 
species Muscordinus avellanarius, Cricetus cricetus, Arvicola terreslris, Apodemus microps 
and Rattus norvegicus were only recorded in owl pellets. With respect to the situation of collect- 
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a - meadow* of the main 
Itruestone ridge 


b - foreet* of the main 
limestone ridge 



BS.ara. BC.yla. BM.arv. BA.fla. DA-syl. (jother 


r ip 2 Speciesdommar.ce of small mammals in slar.dard line trappingsample, wilh reaped tobintones 





















































Tab. 2 Relative abundance and species diversity of small in the Standard lire trapping sample, with respect t«> 

bilopcs Explanations a-meadows ofltic main limestone ndgc.b forc>loll!K mam limestone nd)(C.c foe (of rock anc 
qiramcs. d - shrubs on limestone soil.c forest allccted by deer breeding, f floodplain lores! and shrubs, g floodplain 
meadows, h - water algos (ccotoncs). R A - relative abundance, catch per 100 Tap-nights 


Biotope 

a 

b 

c 

d 

e 

f 

z 

l» 

irap-mghis 

3380 

1140 

102C 

ioeo 

1740 

1251 

820 

1140 

specimens 00 

1® 

147 

148 

133 

178 

164 

)Z> 

135 

total KA 

139 

129 

14 5 

12 3 

102 

131 

157 

118 

T vu/opaeu 

01 

- 

- 

- 

- 

- 

- 

- 

5 atone u.t 

01 

01 

01 

0J 

0.1 

- 

1.0 

04 

S. mirutuj 

0.1 

- 

- 

- 

0.1 

- 

- 

- 

C. svavroiens 

03 

0.1 



0.1 

r- 

- 

- 

C. glareotu. i 

U 

1.6 

3.7 

19 

27 

6.6 

26 

50 

Ki arvalis 

S3 

- 

04 

3.1 

06 

03 

8.2 

05 

M. rublerraneus 

- 

- 

- 

0.1 

0.1 

- 

- 

0.1 

M mimiius 

- 

- 

- 

- 

- 

- 

06 

02 

A JlavicoJIis 

0.7 

83 

48 

2.9 

4.5 

28 

15 

37 

A. sylvaticus 

3.3 

28 

5 5 

41 

22 

3.4 

20 

19 

M musculus 

- 

- 

- 

- 

- 

01 

- 

- 

H’ 

1.16 

C 94 

123 

146 

134 

1.15 

141 

1.38 


ir.g sites we suppose that the owls hunted for their prey mostly in the territory of the biosphere 
reserve. 

The total species diversity, 1.33, is relatively low due to die superabundant presence of M. 
arvalis in the sample of A. otus pellets. It is high also m both samples of II bubo and S atuco 
pellets. The samples also differ concerning mammalian species and their dominance (Tab. 3). 
The pellets of B bubo were collected at nesting sites, thus coming from spring when adult eagle 
owls fed their young. Larger mammals are well represented, M. arvalis and A sylvaticus pre¬ 
dominating among small mammals. The pellets of S. aluco were collected under summer shel¬ 
ters of individuals (rocks, trees), only two small samples come from nest boxes. Forest species 
predominate in rhe prey. M. arvalis being also common. Two rare species, Muscardinus avel- 
lunurius and Microtus subterremeus, are relatively well represented. The pellets of A otus come 
mostly from a large flock wintering at the Mikulov cementery. The high predominance of M 
arvalis is typical of the winter diet of this species (Obuch 1989). Characteristic is the occurence 
of A aucrops which is an important fatmistic clement of Pannonia lowlands. 

Netting of bats 

Dats were netted at three localities (Fig. I. l ab. 4), of which A and B lie close to each other and 
these samples were pooled to assess species dominance (Fig. 3). The nets were set over a Irough 
with water from a spring and at forest edges m locality A. in a clearing in locality B and close to 
the entrance of a large cave in locality C. The species diversity of rhe whole sample, 3.3 J, is very 
high and its relative abundance is 18.7 individuals per 100 nei meter nights (meters of nets per 
night). The diversity is highest at A, the abundance is highest al C. Myolis nattereri is most 
common in both A-B and C, but the value of its dommar.ee is higher at C. Myolis and Plccotus 
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species urc well represented :n both samples. The main difference between them is in the fairly 
common occurence of Nyctalus r.octula. Pipistrellus pipistrellus and Barbastella barbastellus 
at A+B contrary to die fairly common occurence of Rhinolophus hipposideros at C. This can be 
explained by the difference between the two collecting sites. N. me tula was in fact much more 
common at A * B than was reflected in the netted sample, since it has frequently been observed 
and recorded by ultrasound detectors. 

Census of hibernating hats 

In 1989 to 1993, a total of 621 individual bats was counted during five checks in die Na Turoldu 
cave (Fig. 1), of which 611 were R. hipposideros , 5 Myotis emargiratus, 3 M. nattereri and 2 M 
dauhentoni. The number of R. hipposideros seen is believed to reflect the actual abundance of 
the species in the hibcmaculum, while the majority of individuals of other species may hibernate 
in hidden places inaccessible to observation. 


Tab 3. Results ofihe analysis of owl pci Ids. Explanaiions: n- number of specimens per species cfinscctivofcs, rodents and 
bate; D - dominance of particular species, H' - species diversity 


Specie* 

Bubo bubo 

Stnx a/uco 

Asia oius 

Tola! 

n 

D 

n 

D 

n 

D 

n 

D 

T. evropotn 

6 

1.6 

1 

04 

- 


? 

02 

S armors 

- 

- 

3 

1.2 

2 

0.1 

5 

0.1 

S m nut us 

- 

- 

- 

- 

3 

0.1 

3 

01 

C sweetens 

2 

0.5 

2 

08 

1 

0.1 

5 

0.1 

C Itvcc-aon 

1 

03 

3 

12 

- 

- 

4 

01 

H cmrcolor 

66 

IS 1 

- 

- 

- 

- 

66 

1 6 

M nryslaciHUS 

- 

- 

1 

0.4 

- 

- 

1 

01 

P. pipistrellus 

- 

- 

1 

0.4 

- 

- 

1 

0.1 

S vulgaris 

6 

1.6 

- 

- 

- 

- 

6 

0.1 

S. ctfeltus 

2 

05 

- 

- 


- 

2 

01 

M awJUmurmS 

- 

- 

6 

2.3 

- 

- 

6 

0.1 

C. cruet us 

33 

94 

- 

-* 

- 

- 

33 

0.8 

C glarcotur 

6 

1.6 

39 

15.0 

43 

12 

IB 

2.1 

A terrains 

1 

0.3 


- 

- 


1 

01 

K4 arrelis 

145 

397 

71 

273 

3077 

KM 

3293 

790 

M tuhurraneiis 

- 

- 

7 

2.7 

1 

0.1 

8 

02 

M. mmutus 

- 

- 

- 


23 

0.7 

23 

06 

A. JfovKOllLi 

1 

0.3 

121 

465 

18 

0.5 

140 

3.4 

A sylvaticus 

54 

14.8 

5 

1.9 

280 

7.9 

339 

8.1 

A micrvps 

- 

- 

- 

- 

9C 

25 

90 

22 

it MWegicus 

4J 

112 

- 

- 

- 

- 

41 

1.0 

M muscuius 

1 

0.3 

- 

- 

5 

01 

6 

o.t 

Total 

365 

1003 

260 

100.1 

3543 

100.1 

4168 

100.3 

H' 


257 


2.10 


080 


133 
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T.ib. 4 Relative abundance (RA, catch per 100 net-metcr-nights) and species diversity (H') of bats in the netted sample, with 
respoci localities See Fig. 1 for pail iculais 


Locality 

A 

B 

C 

Tool 

put -nights 

124 

20 

.4? 

227 

nct-m-nighU; 

1478 

216 

3)0 

23324 

individuals (ct) 

129 

4 

245 

378 


total RA 

8.7 

1.9 

742 

18.68 

K. hiptfwuieraa 

- 

- 

8.5 

138 

M myolis 

0.4 

- 

33 

084 

K4. bechsUini 

0J 

- 

2.7 

104 

M. nantrtri 

10 

- 

24Ji 

5.48 

M. tmarginalus 

0.3 

- 

5.8 

1.14 

M dvvhentoni 

0.3 

- 

112 

2.08 

.if mystacurw 

03 

- 

3.0 

0.69 

E. ieioitnus 

0.1 

- 

13 

059 

V. munnut 

- 

05 

- 

0.05 

ff. fjociula 

07 

- 

- 

0.49 

N irruten 

0.1 

- 

- 

005 

P. pipulrellta 

0.5 

- 

- 

035 

P. r.aSbutii 

0.J 

- 

- 

0.05 

P. austnacus 

L7 

0.5 

33 

1.83 

P. writer 

l.t 

09 

42 

222 

B Irarbadellus 

0.5 

- 

- 

0.40 

ll 7 ^ 

3.29 

150 

2.88 

331 


Additional data on mammalian species 

Ondatra nbethicus was captured at Souteska after having entered a concrete trough below the 
spnng front which it could not escape. The presence of at least one individual of Castor fiber 
was recorded several limes since 19 March 199.3 by finding freshly nibbled frees al the Kfivc 
je^cro locality. 


DISCUSSION 

We used several different methods of recording quantitative data when studying three mamma- 
han taxocoenoscs of the Palava Biosphere Reserve. F.aeh of them yields a specific image reflect¬ 
ing a part or group of natural mammalian populations. The combination of different methods 
tends lo complete rhe knowledge of real representation of species in the studied area. Six insec 
livore, 16 cbiropteran and 16 rodent species were found in the territory of Palava, of which 5 
rodent species were only represented in the sample of owl pellets. Supposing these five species 
do belong Co the local fauna, (he number of species represents 60. i % of the insecftvorc, chtrop- 
tcran and rodent species that occur in the Czech Republic (Andfira & Horhcek 1982, updated) 
and 59.3% in Austria (Bauer & Spitzenbcrgcr i9K3). Other species, not represented in our 
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material possibly inhabit the territory of Pftlava. Most probable is the occurence of Ncorny's 
fodie.ns, three specimens of which were trapped in the Scdlcc Bay of Ncsyt fishpond (I'elikan & 
Hodkova 1*577, cf. also Fig. 1). 

§ebela (1980) sampled small teuestrial mammals of the Pavlovskd vrchy Hills by means of 
quadrat as well as line trapping. All 7 species of his material are represented in our sample. 
Quadrat trapping resulted in estimating the population densities by the same method as that 
used by us. The total average abundance was 13.3, the average abundance of A. jlavicollis 5.2 
and A. sylvaticus 3.4 specimens per hectare; the values arc a little lower but of the same order as 
the values found by us. 

O’aisier et al. (1990), has already reported on Myotis blythi and Myoiis brandti recorded in 
the Na Turoldu cave. These tw o species increase die number of bats found in the Palava territory 
to 18 species. Concerning rodents, die occurence of Glis glis and Eliontys queremus is theoret¬ 
ically possible but there have been no records of them and they are missing in the sample of owl 
pellets. The recent occurence of C. fiber is of particular importance. The process of its reintro- 
duction in Austria was described in detail by Spitzenberger (1988). The beavers migrated from 
Austria to S -Moravia where they were first recorded in 1986. In 1992 they were found at seven 
localities and they continue to spread (Zajicek & Vlasin 1992). 

Three main groups of our samples (line trapping, owl pellets and netting) differ in both 
number of species and species diversity, which parameters are only partly correlated with lhe 
sample size. Concerning the number of species, the ranks are owl pellets (22), netted bats (16) 
ar.d line trapped mammals (12); concerning diversity, the ranks are netted bats (3.31), line 
trapped mammals (1.53) and owl pellets (1.33). This corresponds to the data in literature show¬ 
ing high species diversity, mostly 1.5 to 3.0, in samples of netted bats (Gaisler 1979, Baucrova 
& Zima 1988, Gaisler et al. 1990) and low species diversity, mostly 1.0 to 2.0. in samples of 
trapped rodents and insectivores (Dudich & Stollmann 1983, Zima et al. 1984, AndCra 1992). 


A+B C 



r m.uau. * 

u P.aur. 1 M.mys. 


Fig. 3 Specie* dominance of bats netted al Soutiska (A + D) and Turold (C). 
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There are numerous papers on small mammals sampled in protected landscape areas similar 
to Palava in size, but they do not include both terrestrial mammals and bats, or they do not give 
values of species diversity. Therefore, we compare our data with two papers on mammals of 

much larger territories. Hoi-Leimer (1989) reports 8 insectivore, 16 chiroptcran and 21 rodent 

species actually occuring in the Neusicdlersec-Gebict, in a territory about ten times the sire of 
Palava. The values of species diversity arc 0.33 to 2.06 for trapped mammals and 0.84 to 1.56 
for mammals from owl pellets ( Tyto alba). The diversity of bats has not been indicated. Andfira 
& Gcrveny (1994) report 8 insectivore, 17 chiropteran and 17 rodent species actually occurring 
in the Sumava Mts. region, in a territory about fifty times the si2e of Pdiava. The values of 
diversity are 1.44 to 3.00 for trapped mammals and 1.38 to 2.50 for netted bats Although owl 
pellets were analyzed, no diversity data of that sample have been indicated. The data of Hoi- 
Leitner resemble ours, while the data of Andfira & Cerveny (I. c.) differ, indicating higher 
diversity of terrestrial mammals than bats. A comparison with tire two papers, however, implies 
that the diversity of the bat community is relatively veiy high in the territory of Pdlava. 

In our standard line trapping sample, the relative abundance of Soricidae is very low with 
respect to that of Arvicolidae and Mundae. The shrews are much more common in many sam¬ 
ples dealt with in two the papers mentioned above than in the samples from PAlava. Concerning 
rodents, only four species, viz., C. glareolus, M. arvalis, A. flavicollis and A. syhaticus , show 
relative abundance values higher than 4.0 in samples from different localities and biotopes. This 
corresponds to the conclusions of Schrdpfer (1990) on the structure of European small mammal 
communities. According to that author, most individuals (>75%) of small mammals inhabiting 

a given locality' belong to three species at most. According to species dominance, the communi¬ 
ties can be classified as vole-type, mouse type or shrew-type. In our material, mouse-type com¬ 
munities are most frequent, vole-type communities less frequent and shrew-type communities 
do not occur. 

In our sample of netted bats, the relative abundance of Myotis and Plecotus species is very- 
high with respect to the relative abundance of other species coupled. The relative abundance of 
M. nattereri and M daubentoni in the sample from locality C are higher than 10.0. We assume 
that these values reflect a specific behaviour of the species in question with respect to the habitat 
(cave and rocks with many crevices) rather than their overall abundance in the region. Bauerova 
& Zima (1988) discussed possible causes of the high concentration of certain bat species at cave 
entrances during the growing season. According to these authors the bats netted under such 
conditions do not represent a random sample of a community bound to the environs of a cave. 
Very likely, this is the case of our sample from C. With some caution the samples from A and B 
(forest) may be considered a better rerflection of the real abundance of particular species. The 
caution concerns, above all, N. noctula which certainly is common in the forest but is numeri¬ 
cally underestimated in the sample. R. hipposideros is not represented in the sample at all, 
perhaps because it docs not forage in the forest, this species, locally extinct and endangered ui 
many regions of Europe (Stebbings 1988), is common in the territory of the Biosphere Reserve. 
Its population, hibernating in the Na Turoldu cave, has increased during the last 10 years (Gaisler 
et al. 1990). 
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Abstract. Results of 64 b^l netting, at entrances to galleries in the quarry Kozel (Bohemian Karst, Czech Republic) 
in 1988.1990.1991 and 1993. are presented Every season, 16 nettings were undertaken from Apni to November ai 
10-16-day intervals In total, 9 species were ascertained Myotis myons. M daubentom. M mystaanus.M nautre- 
n BarbasteUa barbastellus. Eptestcus serotinus, Plecolus austnacus, P auntus and Rfonolcphus hippos idem 
Among individual specie, M myotis was the most numerous (D 54,9 67.9%) The data revealed (I) the phase of 
ratficr more intensive galleries visitation by bats from Apnl to June. (2) the phase of minimum intensity of the galleries 
visitation during July and (3) the phase of maximum intensify of the visitation of galleries by bats during August and 
September 

Cave visitation, annual course, bats. Bohemian Karst, Czech Republic 


INTRODUCTION 

During last 30 years, the attention of a number of authors has been concentrated on the catching 
bats in special mist-nets during their flight activity In Czech Republic, the results of netting 
bats at the underground sites have been discussed by Gaisler (1973, 1975), Hor&Cek (1971, 
1975), Andfira, Zbytovsky & Burger (1992) and namely Horadek & Zima (1978), who also 
netted bats at the cave entrances to caves in the Bohemian Karst 

The present paper provides a preliminary survey of the results obtained in 1988, 1990, 1991 
and 1993 The aim of the study was to analyze an annual course of visitation of the underground 
sites visitation by bats (roaming movements), namely to be compared with results of Horacek & 
Zima (1978) At last but not least, the paper supplements as yet awailable faunal and ecological 
data on bats of the respective protected area (c g , HoraCek 1979, 1985, Hanzal & Priicha 1988. 
1992, Prucha & Hanzal 1989) and to compare it with consequently data from Moravian karst 
(Bauerova & Zima 1988a, 1988b) and South Moravia (Hanik et al 1996) 

MATERIAL AND METHODS 

Nesting were performed at 2 entrances of an underground gallery system situated in the quarry called Kczcl rear the village 
Srbsko (Central Bohemia. SW of Prague, 49° 57’ N and 14° 10* E. of ihc zoology- mapping grid quadrat 6050) The 
galleries arc ca 450 ni of lota! length and their average gauge is 3*3 m The entrances arc opened into a valley of the 
Berounka River In total. 64 ncinngs in years 1988, 1990.1991 and 1993 (in 1989 and 1992 catching was carried out only 
occasional)' and ihc data arc not included in this paper) Every season, 16 nettings were performed from Apnl to November, 
i c.fwo netting efforts monthly (af 10-16-day intervals), are in fhc same fwo entrances, situated ir tiic quarry The nets were 
spread in the same way to cover the cnltances totally The nettings started before nightfall and lasted by the first light In the 
bats captured, lime of capture, sex, length of forearm, age. weight, direction of flight (irvout) were recorded All Ihc spcci- 
mcnsw-crc released in 30 min Moslofammals captured were banded (99%) In total 620 captures were obtamod.mcl 48rc~ 
eovencs (7 7%) Most of bats entered the cave from outside it only a few animals (3%) were netted cun re their flight off 
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Tab. I. Review of the lota! catch of toils netted al ihc entrance of ihc galler.es tn the quarry Kczcl in 1988-1993. Explanation; 
n - number of catching bals. 13 - index of dominance 


Sp«ies 

n 

1988 

D 

0 

1990 

D 

n 

1991 

D 

n 

1993 

D 

1988 

n 

- 1991 

D 

Myotis myotis 

103 

62.8 

73 

54.9 

111 

64.9 

102 

67.1 

389 

62 8 

Barbastelkt twrorbastellus 

24 

14 6 

16 

12.0 

12 

7.0 

10 

6.6 

62 

300 

Myoti u duultnliou 

12 

73 

12 

90 

12 

7.0 

15 

9.9 

51 

82 

Phrcotus autmacus 

4 

15 

15 

11.3 

10 

S.8 

0 

3.9 

35 

56 

Piecaus aurisus 

4 

25 

11 

8.3 

14 

8.2 

4 

16 

33 

53 

Eptesicus serotinus 

1] 

6.7 

3 

22 

- 

- 

7 

4.6 

21 

34 

Myotis natteren 

J 

18 

3 

22 

7 

4.1 

5 

33 

18 

2.9 

Myotis mystacinus 

3 

18 



2 

1.2 

3 

20 

8 

1.3 

Rhinolophus hipposideros 

- 

- 

- 

- 

3 

1.8 

- 

- 

3 

0.5 

total 

364 

300.0 

133 

100.0 

171 

100.0 

152 

100.0 

620 

100.0 


RESULTS 

in total, 9 bat. species were found, viz. Myotis myotis (Borkhausen, 1797), Myotis daubentoni 
(Kulil, 1819), Myotis mystacinus (Kuhl, 1819), Myotis nattereri (Kuhl, 1818), Bar bos tell a 
barbastellus (Schreber, 1774), Eptesicus serotinus (Schrcbcr, 1774), Plecotus austriacus 
(Fischer, 1829), Plecotus auritus (Linne, 1758) and Rhinolophus hipposideros (Bcchstein. 
1800) (Tab. 1). 

In individual seasons a number of species varied from 7 (1990) to 8 (1988, 1991 and 1993). 
It is obvious that the highest number of captures was in 1991 (171) while the lowest one in 1990 
(133). A predominant species in the bat community was Myotis myotis Among eudominant 
species during the individual seasons, Barbastella barbastellus (1988, 1990) and Plecotus aus¬ 
triacus (1990) should be mentioned. The former species can be considered a dominant accord¬ 
ing to the results from the whole period. The other species found at the site should be classified 
in lower classes of dominance. A clear abundance trend occured in Barbastella barbastellus 
which numbers gradually decrease. 

An annual course of cave visitation has been evaluated either for a total community (Fig. J) 
and for the most abundant species, i. e., Myotis myotis (Fig. 2). Three sugest can be clearly 
distinguished. 

(1) The phase of a more intensive cave visitation by bats from April to June, which is charac¬ 
terized by increasing numbers of entering bats in April and May, folloved by a decrease during 
June. 

(2) The phase of minimum intensity of the cave visitation during July 

(3) The phase of maximum intensity of the galleries visitation by bats during August. It is 
apparently characterized by a dramatic increase in numbers in late August/early September, 
followed by a continual decrease during September, October and November. 
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Despite of some exeptions we cun conclude that activity of bats on a study locality' should by 
described by two peaks, with the first (submaximum) one during phase (1) and with the second 
(maximum) one during phase (3). 

Figs 1 and 2 shows that the individual phases cannot be sharply distinguished anc can have 
some time delays in individual seasons. As suggested by the results from 1988 Comparing with 
the other seasons there was a time shift of ca. 2 weeks (the first peak in the second half of July 
and with the second peak in the half of September). 

DISCUSSION 

The hat fauna of the Bohemian Karst Protected Lanscapc Area has been intensively studied for 
a number of years, practically without inteirruption since 1955 (Hanak et al. 1962). Neverthe¬ 
less, most of data were collected during the winter season (e. g. 1 loradek 1979, Barta et al. 1981, 
Hanak & Figala 1963, Hanzal & Prucha 1988. Prucha & Han/al 1989). Tn lota!, 15 hat species 
were found to occur in this region. All the species caught during the nettings regularly occur in 
this region during the winter, with almost the same patterns of dominance (see also Hanzal & 
Priicha 1988). The only results of netting bats from the Bohemian Karst were as yet published by 
Horadek & Zima (1978), who netted bars at the entrance to the „Srbske jeskynd*' caves. It is 
situated nearly our locality. Six bat species were registered by these authors: Myolis myotis, M. 
daubentoni . M. emarginalus. Plecotus auritus, P. auslriacus, Barbastclla barbaslellus and Rhi- 
nolophus hipposideros. The difference in species composition between their and our results are 
not essential and concern the rare species only (absence of M. emarginalus and occurence of M 
myst acinus. M naltereri and Eptesicus serotinus in our locality). Horadek & Zima (I. c.) also 
discussed the annual course of cave visitation. They interpreted the net-revealed data as an 
evidence of roaming movements of bats and divided whole the cycle in spring, summer, autumn 
and winter phases. Our results from April netting show that the period of the spring roaming 
movements has not beer, expressed at the site studied by us. The above mentioned authors con¬ 
clude. that in a greater extent, it occur in a few species only - e. g. Plecotus auritus. This species, 
as well as the species of similar in ecological requirements for wintering (e. g. Plecotus austri- 
acus and Barbastella barbaslellus ) occur irregularly during winter on the study locality or are 
present in very low numerous there. Summer roaming movements could be (due to the absence 
of roaming movements, this phase is in our material characteristic by a continual increase in 
numbers during April and May, after decrease to a minimum level is an increase in number 
entering bats apparent in late July) classify to phase (I) and (2) as defined in this study. The 
phase 3 fully corresponder.d with the phase of autumn rooming activity described by Hordcek & 
Zima (1. c.). The more detailed analysis of the individual phases will be carried out after collect¬ 
ing a more extensive material. In the moment, we can suppose that annual course of cave visita¬ 
tion could be in various extent modified by Sped lice features of individual underground sites, 
weather conditions in individuals seasons and other factors. 
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F:g. I. The roaming activity of the all bat communities at the entrances of the galleries in the quarry ko7cl in 1988,1990, 
1991 and 1993 (n-number of caichicgbats). 
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Abstract. Si/ahlo differences were found in a relative weight of pracsacral vertebrae m selected species of can:ds (10 
wild, living species, a domestic clog, a cross-breed) They are described and discussed urnUrt the standpoint of prospective 
functional correlations between a type of the pracsacral spine and certain biological activities of the species compared. 
The attention is drawn to cctrcla lions between weight proportions ofthc spine and systematic portion o;Thc species. 

Adaptive correlations. Canidae, pracsacral spine, relative weight 

INTRODUCTION 

„The dog family is often said to be an unusually conservative and untform group. This has 
proved to be particularly true of the posteranial skeleton/' That is what Milton Hildebrand wrote 
in one ot'his two extensive studies bearing of morphometric characters of the posteranial skele¬ 
ton in canids (Hildebrand 1952, 1954; see also Thenius 1972). The quotation cited seems to he 
undoubted as far as longitudinal measures of examined bones, skeletal complets and of some 
other morphological characters are taken into account. Somewhat different results follow, how¬ 
ever, if values of the weight are used for the aims of characterizing the skeletal proportions. This 
reality may be caused by the fact that methods analyzing weight of bones are more accurate than 
those based on longitudinal measures, especially in the bones like the vertebrae where the cor¬ 
rect data giving a true image of the real size of the bone arc available with difficulties only due 
to a lot of existing processes and grooves. A special importance of the weight to comparisons 
made in higher taxonomic units (orders) is mentioned in a literature (Grasse 1967, etc.); analo¬ 
gous differences, however, may be stated also at a specific level. Proportional differences among 
the praesacral vertebrae in a dog family, the study of which is an objective of the present paper, 
may be presented as an example of such a situation. 

MATERIALS AND METHODS 

Twenty four skeletons have been examined for the aims of the present study as follows, domestic dog. Cams familiar l\ 
Lintte, 1758 (- Cana lupus f. familiar is) - 3 specimens; gray wolf. Cams lupus Linne, 1758 - I sp ; cross-breed C lupus 
' C famtharts I sp ; curopcan fox, Vulpes vulpes (Linne. 1758) - 3 sp.; corsac fo x.Aiopex corsac (Lmn6, 1758) -2 sp.; 
fcnr.ec fox. Fenneivs zerda (Zimmcrmann. 1780) - 2 sp.; racoon-dog, Nyctereutes procyonoides (Gray. 1834) - ) sp. 
maned wolf, Chrysocyon brachyurus (IIIiger, 1811) - 2 sp ; bush dog ,Speothos venaiicvs (Lund. 1842) - 6 sp : astatic wild 
dog, Cuoit alpmus (Pallas. 1811) I sp., afnean hunting dog, Lycaonpictus (Tcmmmck, 1820) - I sp ; big-cared fox, 
Oiocyon megabits (Desmarcst, 1821) - I sp. Most cadavers originate from Zoological Gardens Praha and Dvur Kralovc, 
one specimen (cross-breed) from a Militatary veterinary station; remaining skeletons from stores of a ceased firm V. Fni. 
Praha The restricted number of the material examined seems to be a reason of a careful evaluating the results. Nevertheless, 
it is to be mentioned in this connection that existing fluctuations of the characters measured are rather low and. thus, they 
cannot influence seriously the essential features ofthc results, nor in cases when the age of specimen examined vanes in 
rather sizable range (Hcra.'i 1993.66,72). 
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Vertebrae of the praesacral spine (\ c, cervical, thoracal, and lumbal ones) have been weighed usnp a technical balance, 
with a punctuality of 0 OfiS g and 0 01 g regarding an increasing si to of species, respectively Their relative weight fR' has 
been evaluated by 'cfsmiiga wfcight of the respective vertebra (V'.) to a total w-eighi of the pracsacral spinclS) 

R — Vp * 10/ S 

'JTicprcjail method is wcJl known and widely used a long time in osteology (Ddmas etal I 5'>, IU6Q, etc) Analogically 
the relative weight of vertebrae nay be expressed also in per cent of the weight of the heaviest vertebra as shewn m Pig 3 
As the respective computations axe made separately in each specimen when using this method, eventual slight disunc 
lions in die mode of processing skeletons cannot influence results obtained On the other hand however, the material exam 
med should be entirely in a sound condition as various exostoses Or destructions of the bone- tissue can change a standard 
course of the curve very notedly (Fig f) 


RESULTS 

The praesacral spine in catmis is composed of standard number of 27 vertebrae (7 cervical, 13 
thoracal. 7 lumbal) A torn! weight of them fluctuates in limits given as 10 g in Fennecus zerda 
and 405 t* rn Cants lupus regarding the species examined As for the respective sections, their 
weighs ( C T L ) may be expressed by a ratio 39 29 32 on the average The thoracal spine 
presents the stead rest values as compared with the remaining two sections relative weights of 
which fluctuate sizably (32 1 % to 52 2% m the cervical, 19 8% to 39 6% in the lumbal spine) in 
various species A marked interspecific variation is expressed especially in the cervical section 
while, in general, its weight corresponds to about 55±10% of the T-»L total weight, this value 
reaches up to 139% in Speothos venaticus and to about 80% in two following species (Tab l A, 
IB) 

The relative weights of praesacral vertebrae, if arranged successively one by another, consti¬ 
tute a more or less continual value sequence’’with two marked peaks The first peak corresponds 
to the weight of the largest cervical vertebra (C2 - 20*, Cf - 3*), the second to the largest 
lumbal one (L5 - 12*. L6 - 8*, L4 - 3*), a depression of the values occurs regularly in the 
position of thoracal vertebrae (usually T6 to T10) 

Two basal types of the value sequence result if the levels (heights) of the both peaks arc 
related to each other 

(1) The cervical peak is notedly heigher than the lumbal one their values being separated 
markedly from each other by a line which represents 5% of the total weight of the praesacral 
spine (Fig 2A) The respective values differ rather markedly from each other in the relevant 
species (Speothos venaticus. Otocyon megatons. Nyctereutes procyonoides, Cuon alpmus, Ly- 
caon pictus, Chrysocyon brachyurus), especially those of the cervical vertebrae ratio cervical to 
lumbal peak values vanes between 4 00 and 1 27 in this group 

(2) The lumbal peak is higher than the cervical one Their values lay both over the Ime of 5% 
level (Fig 2B), ratio cervical peak to lumbal peak is lower than 1 0 Relevant species of group 
Vulpes vulpes, Fennecus ?crda Alopex corsac 

The two above types of the value sequence differ markedly from each oilier especially in 
extremely formed species (Speothos venaticus, Alopex corsac - see Fig 3) In the other canids 
the adaptations are not so much conspicuous as in the foregoing case and the value sequences 
draw near each other Cams lupus and Cams fatmltans, where the cervical peak is slightly 
higher than the lumbal one and the values of them both lay over the line of 5% level, are typical 
crossing species in this sense 


*■ The respective values arc discontinuous however, they arc presented as components ot'cohcrcnt lines in Figs 1 -1 because 
of the easier orientation 
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Tab t Proportions of the pracsacral spine in Camdae A - weight of spine segments, ratio cervical thoracal lumbal. B- 
ccrvicul spine in per coil of Ihomeolumbal spine (weight). C cervical spine in per cent of thoooolumtal spine (length, 
computed according to data given by Hildebrand. 1952). D ratio 3 largest cervical vertebrae to 3 largest lumbat vertebrae 
(weight). E- ratio cervical »pmc total to lumbal spine total (weight) 


Species 

A 

B 

C 

D 

E 

Speothor vtntuicus 

S8 2 220 198 

1390 

377 

400 

293 

Ot<nyon megabits 

451 26 4 28 5 

82.2 

424 

202 

158 

NycUraules pntcyoruudes 

44 6 26 7 28 7 

806 

427 

19! 

156 

Chm alpuua 

40 6 29 9 295 

683 

354 

159 

1 37 

Lycaon pious 

402 300 298 

67 2 

384 

159 

1 35 

Ckrysocyon hrackiurus 

38 4 30 7 30 9 

62 3 

477 

127 

124 

Cams lupus 

35 6 319 32 5 

55 3 

386 

125 

1 10 

Cams lupus * C famiha'U 

34 5 33 3 322 

526 

- 

1 17 

1 10 

Cams fitimha ns 

32 1 324 35 5 

464 

- 

105 

090 

Ftnnecus zenta 

343 301 356 

522 

388 

098 

100 

Alopex ccrtac 

33 7 26 7 396 

501 

3*3 

094 

085 

y’ulpes wipes 

329 316 35 5 

490 

377 

093 

093 



Fig I ChrymeyoH brachyums, weights of piucsacral vertebrae in standard materiel (a) and :n specimen with pathological 
changes (spondylosis deformans) of spine (b d). middle sized (c) and intensive (d) development of exostoses, destruction of 
vertebral body in T 13 Abscissa - cervical (C), thoracal (T) and lumbal (L) vertebrae Ordinate weight of vertebrae in 
grams 








DISCUSSION AND CONCLUSIONS 

Considerable differences among the sequences of relative vertebral weights in various species of 
canids evoke a question of their function especially because of the reason that, for the mostpart. 
they do not correspond to analogical longitudinal relations which were computed regarding the 
data given by Hildebrand (1952). Whilst the greatest relative length of the cervical spine has 
been found in Chrysocyon brachy urns, and Speothos venaticus occurs near the end of the suc¬ 
cession in this respect (the shortest neck has Alopex corsac), the highest relative weight is 
explicitly found in the cervical spine of Speothos venaticus where it amounts to incredible 139% 
as related to the weight of the thoracolumbal section (T+L). Values of the relative weight of 
Cervical Spine in Oiocyon megalatis (82.2%) and Nyctereutes procyonoides (80.6%) closely 



Fig 2 Proportions ofpniesacraUpinviiicarmls examined Abscissa seeFig 1 Ordinate relative weights of vertebrae in 
per cent of pxaewicjiil spine total, sonic is divided after 1%, a level of 5% is indicated by horizontal line in each species (left 
for circles, right tor rectangles) Open rectangles mCuon indicate hypothetic values of respective vertebrae. Explanation: a I 
- Cucn alptrtus, br - Chrysocyon b'ach.yurw, cf - Cants famtl tans, elf - cross-breed C. lupus v c farmltum. cl Canis 
hi pus. ny — Nyctaeules procyofumtes, OT - Oiocyon megalolu, pi - Lycaon piclus . px - Alopex corsao, sp Speothos 
venalscus, vu Vulp&i vuijH's, « Fenntvus rerdu 
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follow those of the bush dog while the long-necked Ckrysocyon brachyurus (relative neck 
weight 62.3%) appears only round one half of the canids investigated (Fig. 2, Tab. IB, C). 

Sequences of relative vertebral weights of Speothos venation and Alopex corsuc (Fig. 3) 
represent two limits of variation in the species examined. They indicate large interspecific dit 
ferenres in mechanical demands to the praesacral spine as well as an extent of strains in the 
respective spine segments. Such differences among the characters in nearly related species are 
usually explained regarding the body size, specific modes of locomotion, nutrition, as well as a 
systematic position of the respective species. 



Jug. 3; Relaiivc weight of pncsaeril spine in extremely differing from c&ch other SpeolHos venaticus (abaii&l circle j) and 
Alopex ansae 1 open circle.*). Abscissa - see Fig. 1. Ordinate - relative weights cf vertebrae in per cent of the largest one in 
each spocics (- 100 %). 


According to Hildebrand (1954), the skeleton of Vutpes vulpes is as much modified for run¬ 
ning as that of ar.y canid. Besides, straightening of (lie lumbal segment, as appeared in foxes 
first of all, indicates an advanced supporting function of a region of pelvic extremities as man¬ 
ifested, for example, in jumping activities of canids catching mice. Speothos venaticus is said to 

have a high affinity to the water environment (Bates 1944, Langguth 1972, Scr-glaub 1981) 

which might be well giver, into a correlation with the relatively short but very strong and mas¬ 
sive neck spine in this species. A long and relatively light cervical spine of Ckrysocyon brachy¬ 
urus. too, might be explained as an adaptation to moving in the high grass vegetation (Miller 
1930, etc.). On the whole, however, no pronounced correlation between the neck size and a 
specializated ways of locomotion has been regularly found in most species examined. 

Several morphological adaptations coincide also with various kinds of a nutritive behaviour. 
Speothos venaticus in which such adaptations are manifested with a great distinctness, may be 
presented as an example of these connections. Characters of the spine sections (length, weight) 
in this species are considered adaptive phenomena connected mainly with its well known prefer 
ring predation of large prey animals, viz Hydrochaerus hydrochaeris imd Cunicuius paca first 
of all (Cabrera & Yepes 1940, Langguth 1972, Deutsch 1983, etc.). Such an activity represents 
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a marked strain of the neck section in the bush dog, especially as compared with canids of larger 
body size. 

Such a notedly pronounced functional correlation between morphological characters of the 
spine and a type of the nutritive behaviour, however, does not exist in most remaining canids 
under question On the contrary, several species may manifest quite opposite correlations: whilst 
Lycaon pic lux and Cuon ulpinus prey upon large game (Senglaub 1981, Grzimek 1972) and 
their relative weight of the cervical spine is not heightened markedly, the respective neck weight 
of Nyctereutes procyonoides and Otocyon megabits is very high in the both species although 
they feed prevalently on evertebrates and small vertebrates (Muller Using 1972). 

AnothcT aspect of appreciating spine proportions has been applied by Huber et al. (1966) in a 
study where a length of caudal vertebrae in various mammalian orders was expressed in per cent 
of the longest tail vertebra in each species: resulting curves, in general, agreed to each other in 
species according to their classification. Results of analogieal explorations made by the author, 
however, are somewhat different. Only the lowest values of index C : L may be attached almost 
conformably with all foxes (related genera Vulpes, Fennecus and Alopex) and with dogs (genus 
Canis) which are related to the former (Thenius 1972). Systematic aspect like those, which bear 
upon a distribution of the remaining values, are not so evident even when eventual adaptive 
changes of them are taken into account. Tnis concerns, e g., the heavy neck spine of Otocyon 
megalotis and Nyctereutes procyonoides the close relationships of w hich to Speothos venaticus 
are mentioned ir. a literature. 
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Abstract. Observations on 69 bird species marie in Syna in 1995 arc presented. Two of the species, tar*.* rnmuius 
unO Laniu.’ excubilvr, ate new to Syria, raising thus the number of bird species known from Sy tia to 219 

Distribution, Av«, Syria 


INTRODUCTION 

The birds of Syria are known only on the basis of anecdotica! evidence (Canuthers 1910, Clarke 
1924, Meinenzhagen 1935, Hoilom 1939. Rappe 1971, Kumerloeve 1972b, Jeffery 1978. Mac- 
Farlanc 1978. Pynmn 1978, Wallace 1984, Baumgart 1991a, b, 1993, Baumgart & Kasparek 

1992) . Syria (185 000 km 7 ) continues thus to be an ornithological terra incognita (see Baumgart 

1993) . The available data were summarized by Kumerloeve (1967, 1968, 1969, 1972a), and 
Baumgart & Stephan (1986, 1987, 1994). More general references include Hue & Etchecopar 
(1970) and Hollom et al. (1988). 

Below, I present my observations of Syrian birds made during a trip cm 28 September- 8 October 1995. Included arc also a 
few observations made in Syria by Petr Benda (PB) between 29 April and 17 May 1995. Unsigned observations arc mine 
(JM) 

Sequence and nomenclature oft he species follows Voous (1977) Most of the visited localities art listed in Baumgart & 
Stephan (1986.1994). Spelling of geographical names is different in different maps For clan ty, I follow spelling used by 
Baumgart & Stephan <1986. 1994) where possible. Localities not mentioned by Baumgart & Stephan (1986.1994) arc as 
follows (see Fig f) 

Afnn. A tall at Afnn Suyn over south of Afnn. Meandering stream surrounded by a narrow swampy belt in dry steppe 
As Sayyal Blind amis of Euphrates rives, with reed stands and open mud Hats, near the village of As Sayyal 
Qalaat eMIosn: I use the Arabian name for this castle, which is called by Baumgart ar.d Sltpban () 986,1987,1994) Crak dcs 
Chtvalicrs (Kurd-French name) 

Qalaai Rabbali Rum of an ancient Arab castle, ca. 40 km cast of Dcir-ez-Zoor. 

Qanawat. Dense shrubs sparkled with small fields in Doruz Mountains near the village of Qanawat. 

Tadmur. Arabian name for the Ancier.l Palmyra. 


SPECIES LIST 

Little grebe Tachybaptus ruficollis (Pallas): Several individuals were seen on 6.x. on a blind 
arm of Euphrates river at As Sayyal. 

Rosy pelican Peiecanus onocrotalus Linnaeus: A flock of ca. 70 individuals circled above 
Qalaat el-Hosn on 30.iv, (PB). 

Little egret Egrettagarzetta (Linnaeus): Several individuals were observed on 28.ix. at Afrtn 
Suyn, and on 8.x. at Euphrates dam. Little Egrets were known only from spring migration in 


37 



Syria so far (Baumgart & Stephan 1986, 1994). This is thus the first evidence for a fall migra¬ 
tion. Also in Jordan, little egrets are much less common in the fall than on spring migration 
(Andrews 1995). 

Great white egret Egretta alba (Linnaeus): An individual was seen on 28.ix. at Afrin Suyn. 
This is the earliest fall observation for Syria. 

Grey heron Ardea cincrea Linnaeus: An individual was seen flying over dry steppe at Apantc 
on 30. ix. 

Black stork Ciconia nigra (Linnaeus): An individual flew southwards over Apame on 30.ix. 
This is the third and earliest fall observation of this migrant. The previous ones were made on 
2.x. 1982 and 29.x. 1980 at Damascus (Baumgart & Stephan 1986, 1994). 

White stork Ciconia ciconia (Linnaeus): A flock of ca. 100 individuals circled over Maalula 
on 17.v. (PB). 

Northern shoveler Anas clypeata Linnaeus: A flock of ca. 10 individuals landed on a small 
desert dam at Salim on 4.x. This is the earliest fall observation from Syria. 

Black kite Milvus tnigrans (Boddaen): Single individuals were seen on 4.x. at Tadmur, and 
on 6.x. at As Sayyal. 

Marsh harrier Circus acruginosus (Linnaeus): An individual was seen at blind arms of Euphra¬ 
tes nver at As Sayyal on 6.x. 

Buzzard Buieo buleo (Linnaeus): Individuals were observed on Lx. at Maalula, 3.x. at fall 
Shebab, and on 5.x. at Tadmur 

Spotted eagle Aquila clangu Pallas. An immature individual was seen flying at Afrin Suyn on 

28 .ix. 

Osprey Par.dion hatiaeelus (Linnaeus): An individual was seen fishing in the Euphrates dam 
on 8.x. 

Kestrel b'aico tinnunculus Linnaeus: Observed on 29.ix. in Halab, and on 7. 8.x. at Russafa. 

Moorhen Gullinula chloropus (Linnaeus): Common on blind arms of Euphrates river at As 
Sayyal (6.x.). 

Black-winged stilt Himantopus himantapus (Linnaeus): A few individuals were seen on 6.x. 
at As Sayyal, and on 6.-7.X. on a small island in Euphrates river at Zenobia. This is the first 
evidence for a fall migration of this species through Syria. 

Plover Charadriwc aleMindrinus Linnaeus: A flock was seen on 6.x. at As Sayyal. 

Dunlin Ca/idris aipina (Linnaeus): A flock was observed on 6.x. at As Sayyal. This is the 
third observation of this species in Syria. Also the previous two (24.x. 1982 at Ghuzlanie, and 
28.x. at Homs Lake) were limited to rhe period of fall migration (Baumgart & Stephan 1986). 

Spotted redshank TYinga eryihropus (Pallas): Several individuals were seen on 6.x. at As 
Sayyal. This is the earliest fall observation of this species in Syria (Kumerloeve 1968, Baumgart 
& Stephan 1986). 

Redshank Tringa tolanus (Linnaeus): Several individuals were recorded on 6.x. at As Sayyal. 
This is the first fall observation of rhis species in Syria. So far, redshanks were known from 
Syria as spring migrants only (Baumgart & Stephan 1986, 1994), although two observations 
from December and February point toward the possibility, that redshanks overwinter in Syria in 
small numbers. 

Common sandpiper Aclitis hypoleucos (Linnaeus): Several individuals were seen on 6.x. at 
As Sayyal. 

Great black-headed gull iMrus ichthyuctus Pallas: Several individuals were repeatedly seen 
ou 6. 7.x. at Euphrates river near Zenobia. This is the earliest fall observation of this species in 
Syria, which is known to rarely overwinter there (Baumgart & Stephan 1986, 1994). 


38 



Lntle gull Lotus minutus Pallas: Several individuals were observed on 6.x. at blind arms of 
Euphrates river al As Sayyal. This is the first record of this species for Syria. 

Herring gull Lams argentatus Pontoppidan: Several individuals were observed on 30.ix. at 
the sea shore Tartous, and on 8.x. on Euphrates dam. Taxonomy of the Lotus argen talus com¬ 
plex is not satisfactorily resolved yet. Individuals found at the sea and in regions near to it will 
probably belong to Lams (argentutus) cachinnans Pallas, which us now mostly treated as a 
separate species. Less evident is the origin of herring gulls wintering inland at Euphrates river. 
They potentially could belong to the armentan herring gull Lams (argentatus) armenicus Butur¬ 
lin, whose (xub)specific validity has been supported recently (Buzun 1993). Andrews (1995) 
considers winter occurence of this form m Jordan probable, and lists a single definite record 
from 12 April 1992 at Aquaba. 

Rock dove Calumba livia Gmelin: Rock doves or feral domestic coves were seen on l.-2.v. in 
Tadmur (PB), on 5.x. in Tadmur (JM), and on I.-2.x. in Maalula (JM). 

Collared dove Streptupeim decaocto (Frivaldszky): Several individuals were seen on 29- 
30.ix. in Apam£. 



Fig. 1 Map ofSyna, showing localities mentioned in ihe text I-Qalaat Sxmaan,2-AfnnSuyn, 3 - llalab.a - Apam6,5 
- MuSyaf, <► - .«ca .diorc north of Taitoun. 7 - Qa.aat al-Hnsn, < - Maalula, 9-Tall Shebab. ID Basra. 11 Qanawal. 12 
Shahha, I 1 - Tadirmr. M As Sayyal, IS - Qaiaat Kabbah, 16 - 7«ik*iii. 17 Rns-afa, I# fcupJirales duin. 
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Palm dove Streptopclia scnegulensis (Linnaeus): Several individuals were observed on 29.ix. 
in Halab, and on 4.x at Shahba. 

Bam owl Tylo alba (Scopoli): Individuals were seen on 29.x. in Apame, and on 7-8.x. at 
Russafa. Feathers of this owl were found also at Qa'.aat Rabbah (6.x.). Pellets were collected at 
Qalaat Rabbah (few) and at Russafa (many). In addition, a large sample of Subrecenl prey 
remains was collected at Russafa. Their analysis will be presented elsewhere. 

Little owl Athene noctuu (Scopoli): Observed on 29.ix. in Apame, on 6.x at Zenobia, and on 

7. 8.x. at Russafa. Samples of pellets were collected at Zenobia and at Rusaufa. 

Nightjar Caprimulgus eumpaeus Linnaeus: An individual was seen flying in the evening of 
4.x. over the desert at Tadniut. 

Alpine swift A pus me! ha (Linnaeus): A flock was seen on 1.x. above Qalaat el-Hosn. 

White-breasted kingfisher Halcyon smvrnensis (Linnaeus): An individual was observed on 
6.x. at As Sayyal. This is the second observation of this species from Syria, the first one being 
from the 6.xi.l983 at Derra (Baumgart & Stephan 1986). 

Kingfisher AIcedo atthis (Linnaeus): An individual was seen on 8.x. flying above water at the 
Luphrates dam 

Bluc-cheeked bce-cater Merops superciliosus Linnaeus: A small flock was observed on 6.x. 
at As Sayyal. 

Bce-cater Merops apiaster Linnaeus: Small flock was seen flying on 5.x. over desert at Tad- 
mur. 

Hoopoe Upupa epops Linnaeus: Individuals were seen on 3.x. at Tall Shcbab, and on 5.x. at 
Tacmur. 

Lesser short-toed lark Calandrella rufescens (Vieillot): Several individuals were seen on 6.x. 
at As Sayyal. This is the first fall record of this species in Syria. 

Crested lark Galerida crisiata (Linnaeus): Individuals were observed on 28.ix. south of Af- 
rin, on 29.-30.ix. at Apam6. on 3.x. at Tall Shebab, and on 6.x. at As Sayyal. 

Temminck’s homed lark Eremophila bilopha (Temmir.ck): Common in a ploughed desert 
east of Maalula (l.x.). 

Crag martin Ptyonoprogne rupestris (Scopoli): Common in Maalula (l.x.). 

Bam swallow Hirundo rustica Linnaeus: Individuals and small flocks were seen on 29.ix. in 
Halab, on 3.x. at Tall Shebab, on 5.x in Tadmur, on 6.x. at As Sayyal, on 7.x. at Zenobia. and on 

8. x. at Russafa. 

Yellow wagtail Motacilla/lava Linnaeus: An individual was seen on 4.x. at a small desert 
dam at Salim. 

Grey wagtail Motacilla cinprea Tunstall: An individual was observed on 3.x. a: a gorge creek 
at Tall Shebab. 

White wagtail Motacilla alba Linnaeus: Individuals were observed on 7.x. at Zenobia, and 
on 8.x. at Russafa. 

Black-capped bulbul Pycnonoios xanthopygos (Bhrenberg): Recorded on 3.x. at Tall Shebab. 

WTiite-throatcil robin Irania gutturalis (Guerki-Meneville): Individuals were observed on 
3.x. at Tall Shebab, and later on the same day at Qaoawat. This is first observation of this 
species in southern Syria, and in fall. All four previous observations were limited to April (Bauni- 
gsu t & Stephan 1994). In the nearby Jordan, White-throated Robins are scarce spring (iv.) and 
very scarce fall (vii.-viii.) migrants (Andrews 1995). 

Bluck redstart Phoenicurus ochruros (Gmelin): An individual was seen on 4.x. at Salim. 

White-fronted redstart Phocnicurusphoenicurus (Linnaeus): An individual was observed on 
8.x. at Russafa. 
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Northern wheatear Oenanthe oenanthe (Linnaeus): Recorded on 3.x. at Pall Shebab. 

Pied wheatear Oenanthe pleschanka (Lepechin): Observed on 1.-2.V. at Tadmur (PB). 

Black-eared wheatear Oenanthe hispanica (Linnaeus): Observed on 8.x. at Russafa. 

Mounting wheatear Oenanthe lugens (Liechtenstein): Common in deserts around Tadmur 
(5.x.). 

Blue rock thrush Monticola solitarius (Linnaeus): Several individuals were seen on 1.x. on 
Qalaat cl-llosn. 

Blackbird Turdus mvrula Linnaeus: An individual was observed on 3.x. in shnibs at Qana- 
wat. This is the first record of blackbirds for the Doruz Mountains. 

Stripe-backed prinia Phnia gracilis (Liechtenstein): Individuals were seen on 29.ix. in Apam^, 
and on 30.ix. in sparse shore vegetation Tartous. 

Scrub warbler Scotocerca inquieta (Cretzsehmar): An individual was observed on 6.x. at As 
Sayyal. Both two previous records of tliis species from Syria were limited to Anti-Lebanon Moun¬ 
tains (Baumgart & Stephan 1987, 1994). 

Blackcap Sylvia atricapilla (Linnaeus): Recorded on 3.x. at Tall Shebab. 

Spotted flycatcher Muscicapa striata (Pallas): Recorded on 29.ix. at Halab. 

Great tit Pants major Linnaeus: An individual was seen on 28.ix. in a pine growth at Qalaat 
Samaan, and small Hocks were observed on 30.ix. and Lx. at Qalaat el-Hosn. 

Great grey shrike Lanius excubitor Linnaeus: An individual was observed on 3.x. in the 
gorge at Tall Shebab. This is the first record of this species for Syria. This shrike is a common 
resident in adjacent parts of Jordan (Andrews 1995). 

Black-billed magpie Pica pica (Linnaeus): An individual was seen on 6.x. at As Sayyal. 

Crow Corvus corone cornix Linnaeus: Repeatedly seen in western Syria and around Euphra¬ 
tes river, particularly south of Afrin (28.ix.), at Halab (29.ix.), at Maalula (2.x.), at Tall Shebab 
(3.x.), and at As Sayyal (6.x.). 

Northern raven Conner corax Linnaeus: Recorded in small numbers on 5.x. a; Tadmur and 
along the main road between Tadmur and Deir-ez-Zoor. I have not seen it south of Tadmur 
along the main Toad between Damascus and Tadmur on 4.x. 

House sparrow Passer domesticus (Linnaeus): Commonly seen south of Afrin (28.ix.), in 
Halab (29.ix.). Apame (29.iv. - PB, 29.-30.ix. - JM), Masyaf (30.ix.), Tartous (30.ix.), Qalaat 
el-Hosn (30ix.), Maalula (I.-2.x.), Tall Shebab (3.x.), Bosra (3.x.), Shabha (4.x ). Tadmur (4- 
5.x.), As Sayyal (6.x.), and Russafa (8.x.). 

Rock sparrow Petroniapetronia (Linnaeus): Flocks were observed on I.-2.x. at Maalula. 

Greenfinch Carduelis chioris (Linnaeus): Recorded on 28.ix. south of Afrin (in flocks of 
Carduelis carduelis), and on 30.ix. at Qalaat el-Hosn. 

Goldfinch Carduelis carduelis (Linnaeus): Large flocks were observed on 28.ix. south of 
Afrin. 

Linnet Curduelis cannabina (Linnaeus); A large flock was seen on 4.x. feeding on weed at 
a small desert dam near Salim. This is the first record of this species in central Syria. Previously, 
linnets were known from western Syrian and Jordan mountains onlv (Baumgart & Stephan 

1987,1994, Andrews 1995). 

Black-hcaclod burning Emberiza melanocephala Scopoli: Two flocks with ca. 30 individuals 
each were observed on 29.iv. at Apame (PB). No buntings were present at the same place on 29- 
30.ix. (JM). 
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DISCUSSION 


According to Bauingart & Stephan (1994), 217 species of birds were recorded from the territory 
of Syria so far. During my visit to Syria, two new species could be added to the list: litrle gull 
torus minutus, and great grey shrike tonius excubitor. This raises the total of the Syrian avifau¬ 
na to 219 species. Nevertheless, this is apparently still an underestimate, because avifauna of the 
nearby Jordan counts 374 species (Andrews 1995). 
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Abstract, in southwestern Bulgaria in rocky habitats of the Struma River valley and Rodopi Mis. were collected 4 
and 2 small samples of tawny owl’s and eagle owl’s prey remnants, respectively Abundance of identified prey species 
was analyzed and feeding ecology of the two owl species was characterized in comparison with published sources 
using the method of significant differences from the mean From 390 prey items of tawny owl, 35 taxa was identified 
Mammals markedly prevail (25 species, 53 6%). birds arc uncommon (7 6%). slugs reach high percentages (24 6 %) 
High diversities of mammals (2! species, 70 4%) and birds (42 taxa. 24 4%) feature in two samples of eagle owl’s 
prey remnants from the Struma valley Our data on the food of eagle ar.d tawny owls were compared with all the 
literary d 3 * 3 available from. Bulgar.a and ihc blocks of diagnosis species with significant positive differences from the 
mean were provided The food cfcaglc owl in Bulgaria shows high variability and diversity (H’>4). being dominated 
by species with greater body size and containing high percentage of birds The finding of Tadandc lemons remnants 
in tawny owl's pellets represents the third record of this bat species in Bulgaria 

Feeding ecology ,Stru alaco. Bubo bubo > Bulgaria 


INTRODUCTION 

The study of food composition in owls may be fairly important nor only in the field of owl 
ecology, but also in providing new insights into the structure of animal communities In Bulgana, 
studies of this kind have been conducted mainly by Simeonov and his colleagues (cf Simeonov 
et al 1990) The food of long-eared owl (Asia otus) was studied by Simeonov (1963, 1966), 
Simeonov & Petrov (1986). and Obuch (1989) Simeonov (1983a) analyzed the food of short¬ 
eared owl (Asia flammeus) The survey of the food composition of barn owl (Tylo alba ) in 
Bulgana was published by Simeonov (1978), and Simeonov et al (1981) The food of little owl 
(Athene noctua) was reviewed by Simeonov (1983) 

llie food of eagle o wl. Bubo bubo (Linnaeus, 1758), in Bulgana was studied by Baumgart et 
al (1973), Baumgart (*975). and Simeonov & Boev (1988), nesting and feeding ecology of 
lawny owl, Sim atuco Linnaeus, 1758, by Simeonov (1985) Studies of eagle owl's, tawny owl's 
and bam owl's prey remnants arc useful also for research of distribution of small mammals, as 
showed for Balkans, for example, by Niethammer (1962), and Vohralik & Sofiamdou (1992a) 
Along with the broader knowledge on the food of eagle owl and tawny owl from the Struma 
River valley, tins paper provides also new data on the food of tawny owl from the Rodopi Mts 
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MATERIAL AND METHODS 

lr. i»gic owl >jmpl ia »vf prey remnants were obtained fto:n ncste and their surround: ngs In lawny owl, pdtets were collccied 
from diurnal resling places in rocks. 

Sampling sites 

Tawny owl 

1 Sinutli (di'l. Lliaeocvgrad), south of the town on the left side of the Struma River, pc lids scattered in two deep gullies. 
Apiil JO, and May 1,1985. 

2 KitCim {di*I Plovdiv), rocks on Ihc right side about ID km up themoulhofihe Vyia valtoy.prllots sealtcrod over a largo 
rocky slope. May 5. 1985. 

3. TcruMica (disc Plovdiv), andesite rocks, pellets in a rock gale, April 28.1985 

4. Ijki(dist. Smolian), limestone rocks on the right side of the valley below ±c town, owl's resting place in Ivy', April 27, 
1985. 

Eagle owl 

I Rupilc (dis!. Blagocvgrad). rock outcrop on rhe left side of tho Stnuna River near Die muulh of the Strumeimeu River, 
Augusts. 1994 

2. Simnli (dist. Blagocvgrad). rocks south ofthc town on the tell side of the Strum* River. April 30,1985. 

Except for Rupik, all sties were sampled by the first author. Pellets were processed oy 5% solution of sodium hydroxide and 
following types of prey remnants were determined-jaws (mammals and reptiles), humerus, metacarpus, tarsometatarsus and 
bills (birds). i«s ilium (anuratix). heads (beetles) and r.iriimcntary shells (slugs) Prey ahundance estimates aie minimum 
possible, i.c. counts of the most frequent type of remnant fur n particular species Tables I 3 contain values of significant 
positive (• 5 or negative (-) diftcrcaccs from the sample mean according to ihc method cfObtich ( 199 1) that were calculated 
using extreme values ofthc lmcarecualicxu-1 2a ^Kanc its multiples and were placed on the leftside ofeach column. Tab 
I compares our summarized data to the mean from all available Bulgarian samples including data of Smteonov (1985). In 
Tab. 3, only species with significant positive differences from the mean arc showed in appropriate block anangoment. hide* 
of diversity H’ was calculated by the Shannon formula employing natural logarithms flog). 

While samples were collected at relatively low-altitude sites, hardly determinable voles lrom the submenus Microtia 
wen: attributed lo the species Microtuscpiroiicus lr, southern Bulgaria, M. arvuin, morphologically nearly identical, has 
beer, found only m alutudes above 1000 m a. s.].(cf Vcbralik& Sofianidou I992a)ar.d its presence m cur samples seems 
thus unlikely House mice are treated here as Mus sp.. because both synanthropic Mia domuticus and exoanth topic M 
rmiceJonicus M abboiti ) could occur in the area of interest (Orsini etal. 1983). 


RESULTS AND DISCUSSION 

The food of tawny owl 

Four small samples of pellets from the Struma River valley and the Rodopi Mts yielded 390 prey 
items belonging to 35 taxa in total (Tab. 1). Grealest diversity and abundance values were found 
in mammals (25 species, 53.6% dominance), birds (13 species, 7.9%) gave small numbers in 
our samples. In some samples, anurans ( Rana cf. dalmatina ), beetles (Coleoptera) and slugs (cf. 
Limacidae) occurcd in markedly higher abundances. Slugs accounted for as much as 1/4 of the 
prey amount. 

Our samples were obtained from sites less disturbed by human activities and surrounded by 
extensive forest and rocky habitats. Samples of Simeonov (1985) encompass 19 sites (none of 
them from the Rodopi Mts) and came mostly from agricultural landscapes. This fact can ac¬ 
count for higher dominance of species inhabiting rocks (+ Myoxus glis, Nyctalus noctula), for¬ 
est habitats (- Apodemus flavicollis. Microtus subterraneus) and for some local taxa (+ Chion- 
omys nivalis. Scorpionoidaea) in our samples. In extensive forest tracts, tawny owl apparently 
preys more frequently on slugs (-*- cf. Limacidae). Correspondingly high dominance values of 
slugs in the food of tawny owl were reported also from some mountains of Slovakia, e. g., from 
the Muranska Plar.ina Mts (Obuch 1992). Samples of Simeonov (1985) showed markedly high¬ 
er abundances of voles (Microtus sp.) and birds (+ Aves). 
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Tab 1 Results of prey rctr.tunt analysis in tawny owl from southwestern Bulgaria 
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T«b 2 Results of prey remnant analysis in eagle owl from southwestern Bulgaru 
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IBS 

1- 

31 

219 

704 

Troglodytes troglodytes 



1 

1 

03 

Tackybaptm rvficolhs 


1 


1 

2 

06 

Passer domeslicus 


i 


1 

03 

ftobrychus mmulus 




1 

1 

03 

Sturnus vulgaris 


i 


1 

03 

A mu platyrhynchos 




1 

1 

03 

Oriolus onolui 



l 

1 

03 

Anas creeca 


1 



1 

03 

Garrulus glandanus 



1 

1 

03 

Anatidae sp 




4 

4 

t 3 

Corvus corone 



1 

1 

03 

Falco tmnwiculus 




1 

1 

03 

Aves vp 



3 

3 

1 0 

Falco cf neurranm 




1 

1 

03 

Aves, 42 species 

IE 

n 

1 + 65 

76 

24 4 

Alec ions geaeca 


l 


4 

5 

16 

Pelo bates synacus 

i- 


I* 9 

9 

29 

Pertlit perdu 




1 

1 

03 

Amphibia sp 


i 


1 

03 

Porzcna porzana 




1 

1 

03 

Rcpnlia sp 


4 


4 

l 3 

Galhrula chloropus 


1 


1 

2 

06 

Pisces sp 


1 


1 

03 

Fuhca aim 


1 



1 

03 

Coleopicta sp 



1 

1 

03 

Vantlhf vane lias 




1 

1 

03 

Sample totals 


205 

106 

311 


Scobpax ruiticola 


t 


2 

3 

10 

Diversity H’ 


3 58 

488 

4 54 



The food of eagle owl 

Our material consisting of two samples from the Struma River valley (Tab 2) exhibits high 
abundances of mammals (21 species. 70 4%) and birds (42 taxa, 24 4%) Sample from Rupite is 
dominated by mammals, but in the sample from Simitli, birds are twice as abundant as mam¬ 
mals and Pelabates syrincus is abundant as well These samples are thus considerably different 
Table 3 compares our material to this of Baumgart et al (1973) from the Iskar River valley, 
Daumgan (1975) from Nil Bulgaria and Simconov & Boev (1988) from whole Bulgaria 
Wien comparing with other Bulgarian samples, rhe sample from Rupite differs m extraordi¬ 
nary high dominance of some shrews (+ Croc.idura suaveolens, C leucodon, Neomys anomu- 
lus). Shrews arc only infrequently present not only in the food of eagle owl, but also of other owl 
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Tab 3 Food of eagle owl 11 ; Bulgaria comparative overview ofdiagnostic species fromoor duluf&ruuu River valley) to 
those ot Baumganct al (1973) (Lskar River valley), Baumgart (1975) (DobrudJa plalcau), and Simeonov & Boev (1988) 
(whole fl-jlgana) 


Prav wrcirt region E (%] 

Struma v lskar v Dobrudda Bulgaria 

__number ofjtamples_ 2 _6 __10_ IS_ 36_ 


Crtx'dura suavc^cns 

3+ 

32 

I 


2 


2- 


32 

0 96 

Crocuiuta leucotba 

2* 

13 





1- 


13 

0 39 

Weemw atvHna!m 

2t 

23 

1- 


1- 


2- 


23 

0 6V 

Mtu sp 

2* 

22 

1- 


1- 


1- 

] 

23 

0 69 

Mxaotus epi minus 

2* 

47 

2- 

9 

1 + 

49 

1- 

38 

143 

4 27 

Apadtrtus /toncolta 

It 

10 

2- 


2- 


1- 

33 

43 

1 29 

Apedtm ki myjtaamts 

It 

6 







6 

018 

Apodemui apiOfius 

It 

a 







8 

0 24 

Mtcromys rvunufus 

1* 

6 




1 



7 

021 

Lemus t ollwiO 

|t 

8 


2 


4 

1- 


14 

C 42 

PeiobaUut synavus 

|t 

_9 







V 

0 27 

Pjirtu crus 

1 

14 

1 + 

203 

1 

12 

1 

139 

398 

13 89 

Upus twepaeus 

1- 

4 

3* 

56 

1- 

17 


61 

138 

4 12 

\4yriius yjtt 


4 

1+ 

44 

1- 

10 


28 

86 

2 57 

Apodrmns sylvenot) 


10 

1+ 

57 

1- 

10 

1- 

34 

106 

3 17 

AltCMV graecC 


s 

1* 

23 

2- 



18 

46 

1 37 

A/Jiu mtHtxi 



1+ 

16 

1- 


1- 


16 

048 

litnfus meniia 


1 

l* 

Jl 


3 


5 

20 

060 

Aiwua sp 

1- 

1 

2i 

_43 


15 

3- 


59 

1 76 

MltlH/l'.V/UX Wivtuni 

1- 


3 


7- 

81 

3- 

1 

82 

245 

dpcmwpinlus aictiu j 

2 


1- 

5 

|t 

34 

I* 

_52 

91 

2 72 

Coturmx cotusnu 

1- 


2- 


1* 

35 


27 

63 

1 S8 

Crex crex 




1 

1- 

9 

1- 


10 

030 

Ratios aguciicus 





l> 

7 



7 

021 

Gallirula chloropus 


2 

1- 

2 

I- 

19 

1- 

7 

30 

090 

FuIko arm 


1 



l* 

13 


4 

18 

0 54 

Colombo 1 rwu 


2 

2- 

1 

1+ 

33 


17 

53 

1 58 

Simptopelia decaocto 





It 

6 



6 

0 18 

A pus apus 



1- 


1* 

16 


7 

23 

069 

Upupa tpopt 


1 



I* 

10 


2 

13 

0 39 

Alauda anejtsis 





It 

6 



6 

018 

Cornu monedala 

I- 



II 

I+_ 

44 

1- 

10 

65 

1 94 

Taipa curopaca 


2 

2- 

1 


if 

|t 

42 

56 

1 67 

Skturns vulgaris 




7 

1- 

2 

lt 

19 

28 

084 

Raitur nor.cgicus 

3- 


1- 

29 


62 

1+ 

116 

207 

6 19 

Ranks mrtus 


2 

1- 


1- 


It 

18 

20 

060 

Arvteoh terrains 


10 

2- 

8 

1- 

26 

It 

% 

140 

4 18 

Muslela mvalu 






1 

It 

10 

13 

033 

PHastaius no listens 



1- 


!- 


It 

21 

21 

0 63 

domestic fowl 



1- 

2 


33 

1* 

25 

40 

1 20 

Colwnba palumbus 



1- 


1- 

2 

1 *■ 

30 

32 

096 

Pica pu o 



1- 



6 

It 

16 

22 

0 65 

Rar.a ndipunda 

1- 


2- 


2- 


1* 

58 

58 

1 73 

Rana sp 





1- 


|t 

18 

18 

0 54 

Angutj fragths 







It 

10 

10 

0 30 

Ixtrtna nndis 







|t 

11 

II 

0 33 

Decapods sp 




1 



It 

12 

13 

0 39 

Coleoptera ;p 

2- 

1 


28 


35 

It 

79 

143 

4 27 

Sample totals 

Diversity H 


311 

4 54 


733 

4 13 


854 

5 12 


1448 

4 88 

3346 
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species with the exception of ham owl (Obuch 1992a) occupying also rocks in southern Europe 
and thus making an admixture of its pellets to pellets of eagle owl in Rupite sample possible. 
Our material exhibits significantly higher dominance of the three mice from the genus Apode- 
mus (■*- A. jlavicollis. A. agrarius. A myslacinus). AH these species are difficult to distinguish 
and it seems probable that llaumgart et al. (1973) and Baumgart (1975) assigned them to A 
sylvalicus. Differences in determination accuracy might he seen also in anurous: we have deter¬ 
mined the species Peiobates syriacus. but in papers of Baumg.irt, only anurans (Anura) were 
reported. Simeonov & Boev (I9R8) have recorded frogs (Rana ridihunda. Rana sp.). 

In the material from the Iskar River valley (Baumgart et al. 1973), some mammals (+Erinaccus 
concolor, Lepus europaeus. Myoxus glis) and birds (» Aiectoris graeca, Apus meiba, Turdus 
merulu ) were more abundant, characterizing drier environments with shrubs and large rocks. 
Elevated dominance of steppe mammals (-*■ Mesocricetus newiorti. SpermophUus cited us), birds 
(+ Crex crux, Coturrux cutumix, Upupa epops, Alauda arvcrisis) as well as many waterfowl 
Species (probably hunted near the Black Sea coast) is distinctive to the material from the Dobrudza 
plateau and wider surroundings. In summarized data from the whole Bulgaria (Simeonov & 
Boev 1988) there appear many species with markedly higher dominance as a consequence of 
greater number of samples covenng broader range of habitats. A part of these species is more 
closely associated with human activities ( t Rattui norvegicus, R rattus, domestic fowl. Phasianus 
coichicus). 

The food of eagle owl in Bulgaria may be characterized as very variable with high prey 
species diversity Considerable differences appear not only between particular samples, 

but also between regions. As compared to the data from central Europe (Obuch unpubi.), eagle 
owl in Bulgaria hunts prey with greater body size and also greater percentage of birds. It might 
be due to the fact that non-forest habitats in Bulgaria are native to the greater extent and can 
provide eagle owl with near-natural food supply. 

Fannisric comments 

Among the six samples analyzed, two show abundances of mammals sufficient to evaluate some 
aspects of small mammal synusia. The sample from PeruScica (115 items of tawny owl’s prey) is 
typical for forested areas with presence of shrews from the genus Sorcx, higher percentage of 
dormice and presence of Microtus sublerrunevs; presence of Chionomys nivalis documents the 
incidence of screes close to the site On the other hand, the site Rupite (188 items of eagle owl's 
prey) may he regarded as typical sample of warm lowland landscape characterized by the high 
percentage of the two Crocidura species and by the absence of forest species. 

Among fau ms tic records should be mentioned the presence of Apodenxus myslacinus in two 
samples from Simitli. After Markov (1974),/!. myslacinus occurs in Bulgaria only in the Struma 
valley (north to Kjustendil) and in southernmost Bulgarian part of die Mesta valley (vicinity of 
Goce Deicev). Another remarkable finding is Apudvmus agrarius from Simitli and Ploski whose 
findings south of the Stara Planina Mts are scarce (Vohralik & Sofianidou 1992). In the case of 
bat remnants, mostly more common species are involved, hut very important is the finding of 
Tadarxda tenioiis near Laki which represents the third record for Bulgaria and second for the 
Rodopi Mts (Kalcev & BeSkov 1963, Pandurska 1992). 

Ac knowlcdgcracnt 

The ciiidy was supported by ihe fctar.t GA CR 204/93/0531. 
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Abstract The firsl records of four nursery colonics oi Myotis brandti in the area of Moravia (the Czech Republic) 
and Slovakia arc given Nursery colonies roosted in narrow crevices beneath roofing of buildings, kxiucd in the 
vicinity of woodlands and watersides. The record of the mixed nursery colony of M. brandti and M mystacinus is the 
first evidence ofcomnon mass roosting of these species in summer. 

Nursery colony, roost preference, habitat preference, Myotis brandti 

INTRODUCTION 

Myotis brandti (Eversmann, 1845) is a palearctic species whose range extends from England. S- 
Scotland and NE-Francc in the west to Kamchatka and Sakhalin in the east (Hackethal 1987). 
Its northerly range extends to Sweden, Finland, Estonia and N-Russia, and in the south Myotis 
brandti reaches Italy, Switzerland, Bulgaria, S-Russia, N-Kazakhstan, S-Altai, N-Mongolia and 
Manchuria. The south and north borders of its distribution are limited to 42° N, and 65° N 
respectively (Roer 1975, Strelkov & Buntova 1982). A/, brandti occurs together with M. mystacinus 
{Kuhl, 1819) throughout most of Central Europe. Tne ratio of the number of records of M. 
brandti lo the number of records of M. mystacinus increases from the west to the east, and from 
the south lo the north (Strelkov & Buntova 1982). M. brandti is considered to be an original 
Central European form, whereas M. mystacinus settled on the European continent during the 
post-glacial period (Ruprecht 1974). 

M. brandti is a lypical woodland boreal species (Strelkov 1983, Taake 1984) that prefers 
lowlands with an abundance of water bodies such as the areas in N-Europc (e. g. Denmark. 
Germany, Poland. Finland, N-Russia etc.) (RupTccht 1974, Slrelkov & Buntova 1982, Taake 
1984, Lehmann 1984). In Central Europe, nursery colonics of M. brandti also occur most 
frequently in lowlands, although in Switzerland a nursery colony was found at 1270 m above sea 
level (Roer 1975, Schober & Grimmberger 1989). They are frequently found in the lofts of 
huildings, particularly those of timber construction (e. g. log cabins, bams, sheds) situated ir. 
secluded places, or :n the vicinity of forests (Hanak .971, Schmidt 1979, Boye 1993). They are 
also commonly in settlements, but not as frequently os colonies of M mystacinus (Hanak 1971, 
Roer 1975, Hackethal 1987). Crevices under roof covering or gaps between limber beams are the 
most common roost shelters of Brandt's hat colonies (Hurka 1973, Schmidt 1979. Boye 1993). 
Unlike other woodland bat species M. brandti does not usually occupy tree holes, however its 
summer colonies in bat or bird boxes arc known (Heise 1982, Hackethal 1987, Schobcr & 
Grimmberger 1989). 



The distribution of Myotis brandti in the area of the Czech Republic and Slovakia is relative¬ 
ly little known. Hanafc (1971) presents only 25 localities from Bohemia and Moraviu as a whole. 
Nursery colonies were discovered at two sites, in Bychory near Kolin (centra! Bohemia. 210 m a. 
s. I .) and in £ihobce near Klatovy (SW-Bohemia, 470 m a. s. 1.). A further colony was recorded 
in Poteply near Kladno (central Bohemia) (Horitfek. in verb ). No nursery colonies ofM brandti 
have been recorded in Moravia or Slovakia. 

This contribution informs about unpublished finds of four nursery colonies of M. brandti and 
comprises notes about roost and habitat preference of this species. 

METHODS 

In 19^0 1997 iki ucewwuul iiveslignion was corned oui and reported finds arc to be considered « nccidcnt*l Certain 

indie ai cor. s ofa nunwry colony evidence in the building toils were the finds of unttedged juvenile itiioticj <ir.d die pa-sen ec 
ofaconsidcrabls number of small droppings After discovery' of acoiony some individuals were removed from shelters by 
using tong tweezers Visual inspections were supported by netting bats inside the loft spaces, or outside in front of emergence 
sloes bate caught were identified to species, vexed, aged, measured, banded and id cased Only a part of samples was 

used as proof and isdcpovlcd m ![«■ colteclion of die Silesian Museum in Opava(N-Moravia) 


RESULTS 

A review of owr. finds of nursery colonies of Myotis brandti in the Czech Republic and Slovakia 

(1) 6071 **: Lcskovec r.ad M or avid. d. BnmtAl (N-Moravia), 500 m a s. I. 

In an abandoned old house near Hcrolduv Mlyn on the right bank of the Moravice River (about 100 
m from the flow) six unfledged juvenile mummies of Myotis brandti/mystacinus were found in 
September 1987 on the stairs to the loft. All six young still had milk teeth, therefore exact 
species determination was not possible. In the loft a heap of small droppings was found, provid¬ 
ing evidence of a traditional shelter of the nursery colony. During a roof inspection on 19 June 

1988 about 10 disturbed individuals of a small bat species flew out from under the rooting and 
into the nearby forest. Unfortunately, in spring 1989 the roof had been destroyed, but tin 3 June 

1989 in the neighbouring abandoned house (former gamekeeper's lodge) about 100 in up the 
river, one adult female of Myotis brandti was found between roof timber beams. Another adult 
female of this species was discovered in the same loft the following day. Nevertheless, a cotiside 
rabie number of droppings indicating evidence of a nursery colony was not found. In the course 
of the next visit oil 8 July 1989 u large colony of A/, brandti consisting of females and unfledged 
young was found in the narrow crevice between roofing tiles (etemh) and roofing timber boards 
at a chimney wall. About 30 disturbed individuals flew away, the remainig ones, including un 
fledged babies, crept into inaccesible spaces under roofing. But we managed to catch six juve¬ 
niles (4 males, 2 females). Before sunset we put a 9 m mist net across the loft space. 20 adult 
females were netted although most of the nursery colony emerged straight out through leaks in 
the roof. During rhe night some individuals were flying in the loft space, but they avoided the 
mist net with the exception of a few netted specimens. On the basis ofa rough estimate of the 
number of bats in the roost shelter at the time of discovery, and the number of emerging bats 
after sunset, the total number of the nursery colony was established at about 100 individuals 
including unfledged young. The number of adult individuals was 50 at least. In view of the fact 
that no adult males or subadult bats were caught and no other species were found, it can be 
concluded that this was a large, single species nursery colony consisting of adult females and 


n the code of rhe square of the C?ach mapping grid 
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unfledged juveniles. All trapped remalcs had been transported to Leskovec village where they- 
were measured and immediately after banding, released. Two bats released at 1.00 a. m. CF.T 
(Central European time) were recaptured two hours later in the same loft (2 km flight). Unfortu¬ 
nately, this locality was also destroyed during autumn 1989. 

The side of both roofs in the direction of the forest was constructed from slate tiles while the 
opposite side opening to the river was formed from etemit tiles. Before disturbing bats roosted 
under etemit roof covering. The locality was situated on woodlands at the valley of Moravice 
river, in the flooded area of the future water reservoir Slezskd llarta (the Nizky Jcsenik Mts.). 
The forest had reached almost to meandering river, but at the time of our visits all trees in a 
flooded belt had already been felled. 

(2) 6(174: Koberice, d. Opava (N-Moravia), 290 m a. s. I. 

In the conrinnus slot under a tin roof of a farm building in the pheasantry near Kobefice village 
(1.5 km) a mixed nursery colony of Myotis brundti and Af. mystacinus was found. On 14 July 
1971 two lactating females of M brandti ,one lactating female of Af. mystacinus and four uni¬ 
dentified unfledged young were removed from a roost shelter. The number of this colony was 
estimated to 20 adult females. Isolated groups of roosting bats were not observed. On 30 July 
197.1 the mist net was exposed from outside in the vicinity of emergence cracks under roof 
covering close to the roof edge. Three udult females of Af. hrundti and three adult females of Af. 
mystacinus were netted, hvery females were pregnant with one embryo. In total, 39 bats were 
seen to fly out from the 2-3 m section of the slot under the roof. The colony was estimated to 
comprise 50 individuals. Following roof reconstruction (tin roofing was exchanged for baked 
clay tiles) no further bats have been found. 

This locality is situated at the agricultural landscape of the Hlucinska pahorkatina hills with 
areas of secondary mixed woods. The building with a former colony stands in one of them. The 
nearest stream flows along the edge of the wood, at a distance of 300 m from the building. 

(3) 6075: Silhtfovice, d. Opava (N-Moravia). 230 m a.s.J. 

During the inspeelion of the loft of a castle being located inside the park at the edge of Silhcro- 
vice village, one lactating female of Myotis brandti was found on 21 June 1989 in the crack 
between roof timber boards. On 16 July 1990 seven clustering individuals of M. brandti were 
found behind a beam m the narrow crevices between timber boards and slate tiles. It might be 
only a part of the nursery colony includlngjuveniles. One suhadult female and three young were 
removed from shelter. One of these juveniles was fledged. A further visit to the castle loft on 2 
July 1991 gave finds of three adult females, two of them were evidently pregnant. On 11 July 
3992 a large nursery colony of females with juveniles was discovered in the narrow crevice 
between the oblique beam and roof timber boards. In the 1 m section of this crevice about 30 
roosting individuals of Af. brandti were estimated, three of them were removed (I subadult and 
2 juvenile females). On 5 June 1993 only four individuals occupied the previous year’s shelter, 
hut in a different place in the loft about 20 individuals of M brandti were discovered between 
the oblique beam and the brick wall dividing the loft space. Most of them were adults and no 
babies were observed 

The landscape, where the castle park is situated, is located at the cast edge of the Hlucinska 
pahorkatma hills. At a distance of I km from the park the unbroken Cemy les wood spreads. 
There arc three small water pools inside the csstle park or at its edge. The park extends in the 
vicinity of a valley terrace of Odra river. This nver with large ponds on both banks is at a distance 
of about 3.5 km from (he castle. 
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(4) 7279: TurCek, d. Martin (central Slovakia), 820 m a. s. 1. 

On 24 June 1979 a large summer colony of Afyolis brandti was found in die loft of die hunting 
lodge at the wood edge. Bat droppings and mummies indicated lhat it was a traditional roosting 
site of a nursery colony. The bats hid between timber beams, and no young were observed. About 
120 bats were censused during their evening emergence from three gables, always from the 
small cracks under a roof ridge. The net was pm in front of one gable close to the roof ridge and 
29 females of M. brandii were netted. On 28 June 1979 one net was exposed at u distance of 
10 m from the budding and only one female and one subadult male of M. brandti w’erc netted. 
No netted females were nursing this year. In total, 6 pregnant, 2 subadult females and I subadult 
male have been put in the collection of Silesian Museum. 

The locality is situated in the Kramska dolina valley which spreads in a mountain wooded 
landscape of the Krcmnick6 vrchy Mts. The mountain stream flows through the valley. 

DfSCUSSrON 

The discovery of three nursery colonics of Af brandti is the first evidence in rhe area of Moravia 
up to the present, similar to the colony in the Kramska dolina valley in Slovakia. Particularly, 
inaccesible shelters have resulted in sporadic reports of M. brandti. Netting in different areas of 
the Czech Republic and Slovakia showed that M. brandii cannot be as rare a species as previous¬ 
ly thought. Former trapping of lactating females established the reproduction of this species 
both in Moravia and Slovakia (Danko & Mihdk 1988, Gaisler et al. 1989). Confusion with M. 
mystacinus (sibling species) may be a further cause of limited information about nursery colo¬ 
nies of M. brandii. M. brandti was only identified as a separate species in 1970 and a lor of the 
earlier Brandt’s bat discoveries were reported untill specimens deposited in museums had been 
reidentified. In this way. the first two summer colonics in Bohemia were rediscovered (tlan&k 
1971, Hurka 1973). 

The number of females constituting colonies of M. brandti ranges from 20 to 60 individuals 
(Schober& Grimmberger 1989). The Moravian and Slovakian discoveries suggest that the number 
of individuals in the nursery colonics in the mountain woodlands (Nizky Jesenik Mts.. Krem- 
nicke vrchy Mts.) is higher than those in the agricultural landscape at the lower altitudes (HluCin- 
ska pahorkatina hills). The preference for large areas of woodland may be the reason for A/. 
brandti forming nursery colonies with higher numbers of individuals in middle and high alti¬ 
tudes than those in exploited lowlands with a lack of large forests. Likewise Ihcre are large 
summer colonies in woodlands of Westphalia. Vierhaus (1994) reports up to 350 females in one 
nursery colony under study. M. brandti shows a strong preference for woodlands and forms 
nursery colonies with higher numbers of individuals than sympatric M. mystacinus. Infrequent 
contact with man also appears to be a contributary factor in the nigh numbers of individuals 
within nursery colonies in woodlands (s. i.). 

The piles of old droppings at both roosting sites situated 3t higher altitudes indicate a rela¬ 
tively persistence of the nursery colonics and also indicate their loyalty to these localities. How¬ 
ever, the relocation of the nursery colony following the destruction of the original roosting site 
(Slczska Harta) to the nearest appropriate building is an indication of the adaptability of A f 
brandii Repeated netting of two females in the same loft did not reveal any stress related symp¬ 
tom such as surpression of maternal instincts. Necessity to suckle babies probably monvated 
their return to the roost during the night. The choice of similar shelters indicates a strong 
preference for crevices and this is the case for all nursery colonics in the Czech Republic and 
Slovakia. The narrow cracks between roof timber boards and roof covering close to chimney 
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wails arc the most frequent and typical shelters in buildings. The change of the nursing colony 
roost in Silhefovicc castle loft may be connected with the moving of females immediately 
before parturition (cf. Huika 1973). Similarly, direct disturbance can also result in the movement 
of bats. Disturbed bats, including unfledged juveniles, were observed crawling into deep inaccessi¬ 
ble crevices or to disperse under the roof covering. 

According to the presence of young and pregnant females during inspections, birth date may 
be estimated. No juveniles were found before 6 June. This corresponds with the data of fh’irka 
(1989) who found that the first births commenced at the end of the first ten-day period of June. 
Births begin earlier in the lowland colonies than those in highlands with a harsh climate In the 
large Brandt's summer colony in the Krcmnicke vrchy Mts. no juveniles were found in the last 
ten-day period of June Ihc last pregnant females were found on 2 July in Silhcfovice. This 
cuiresponds with the contention that births continue till the middle of July (Schober & 
Grimmberger 1989). The date of parturition is probably influenced not only by the elevation of 
localities but also by the type of weather in a given year. It is passible that in adverse climatic 
conditions (especially during early summer) births start later and finish earlier whilst during 
favourable conditions females start to give birth earlier and the birth period lasts for a longer 
time (Rydell 1989, Ransome & McOwat 1994). 

In the majority of cases M. brandti forms single-species summer colonies although it has 
been recorded together with Pipistrellus nathusii in bat or bird boxes (Heise 1982). A mutual 
affinity of these species was also observed in the castle loft in Silhefovicc. Although a nursing 
female of P. nathusii with its unfledged suckling was found in a different roosting place within 
the same loft it roosted in the same type of shelter. Both bat species seem to prefer similar roosts 
during the summer. However, mixed roosting in the same crevice of a shelter was not observed. 
Both species also prefer similar habitats. They occur in woodlands or parks with an abundance 
of water bodies (Schober & Grimmberger 1989). 

The discovery of a mixed nursery colony of M. brandti and M. mystacinus in Kobcricc is the 
first of its kind, although mixed occurrences in hibcmacula are usual (Roer 1975). Heise (3982) 
highlights the fact that in the summer habitats of M brandti , M. mystacinus does not appear at 
all. However, nettings in sonic foraging areas indicated the common presence of both species in 
the same locality (fteh.ik, unpubl.) and thus excluded their ecological isolation during summer. 
Neverlhless, the occurrence of both species in a mixed summer shelter is scarce. B&rta (1976) 
found one male of M. brandti together with one male of M. mystacinus in the crevice between 
timber beams of a log cabin close to the gamekeeper's lodge near Klatne (central Slovakia). The 
discovery of 3 m <xed colony established not only identical roost preference but is also further 
evidence that M. brandti and M. mystacinus cannot be different geographical forms of one and 
the same species (llanak 1971). 

In accordance with die literary data, buildings with nursery colonies of M. brandti were 
Jocared in woodlands, at the edge of the woods, or in the immediate vicinity. Tauke (1984) 
reported that the occurrence of M brandti was three times more frequent than that ofiW. mystacinus 
in woodlands of Westphalia. M. brandti also showed a preference for aquatic biotopes. With the 
exception of the colony in Silhefovice, all the others occured close to tlowing W3ter although M. 
brandti should prefer stagnant water unlike M. mystacinus (Taake 1984). 

In the Czech Republic and Slovakia where a diversity of landscapes is typical, a preference 
for lowlands with an abundance of lakes was not confirmed, unlike in N-Europe (Ruprecht 
1974, Roer 1975, Strelkov <£ Buntova 1982, Lehmann 1984). On the contrary, the records from 
rhe Tatra Mts. at 1100 m above see level (Mosansky & Gaislcr 1965) or from foothills of the 
Sumava Mts. (llanak et al. 1995) show that elevation does not markedly influence die occur 
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rence of M brandtt 11 k roost altitudes of all registered nursery colonics of M brandli m ihe 
Czech Republic and Slovakia range from 210 to 820 m above see level The character of the 
landscape appears to be a more important influencing factnr than climatic conditions associated 
with elevation. The vicinity of woods and water seems to be a deciding factor tn the choise of 
roosts 
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AburiM I. A laboratory marsupial Mnrwdelphu domestica was used in this study to complete previous comparative 
anatomical studies of mammalian cotitiabentos muscles. The contrahcnt muscle layer is generally characterized as a 
developmentally old structure in mammals It is found in teduced and transformed form in different ordcs. In 
MonodcipSvs domestica this layer was found to be formed in the whole extent cf the palm splitting distaly into 4 
muscles inserting an the 1st. 2nd. 4lh, 5th fingres During ontogenetic development of the majority of mammalian 
species, the reduction and disappearance of individual portions of the contr3hcntcs layer occurcs So such process 
was observed ir. the ontogeny of the contrahcnt muscle layer of Monodelphis. It supports the idea, that the extent of 
the layer of mm contrahcnt =s :n Monodelphis proves the phylogcnctically ancient pattern 

Musculi contrahentcs, ontogeny of muscle layers of autopodium, pattern of conlrahent muscle layer, mm. 
fiexorrt breves profundi, ramus palmaris profundus nervi ulnarii, Monodelphis domestica 

INTRODUCTION 

This paper follows the previous studies of authors dealing with the development of muscle layer 
of mammalian autopodium. Tmkova & Dylevsky (1%9, 1971, 1972, 1984), Dylevsky & Tm- 
kova(1969. 1984). Tmkovi (1972, 1973, 1974). On the base succesivc summarizing of infor¬ 
mations about these structures we would like to help to understanding the development of the 
muscle layers in the phytogeny of mammalian hand regarding to eventual functional adapta¬ 
tions of individual groups of mammals. Our attention was especially engaged by a considerable 
hetcrogeny of the shape 3nd the extent of the contrahcnt muscle layer. This structure is deter¬ 
mined by its position in the palm and by its relation to the course of the deep palmar branch of 
ulnar nerve. 

The literary' data show that the number and the pattern of mm. eontrahentes are different in 
different species of mammals In some cases this layer is not described at all. (Dobson 1882. 
I.echo 1900. Ribbing 1909, Furster 1916. Reed 1951, Haines 1955, Tmkova 1972, 1973.; 

Tilis study demonstrates the contrahcnt muscle layer in the species Monodelphis domestica 
(Wagner. 1842) as a representant of marsupials with respect to the special position of this order 
in phylogenetic zoological system. 

MATERIAL AND METHODS 

Die anatomical partem, and number of the contrahcnt muscles was studied in micnxlisscctwi hands of four adult Monodel- 
phu JoifU'stici. The forearms from 16 foetuses from the 1st to the 7th postnatal day (regarding the gestation only I i days) 
were rmilimlly ombeded m para fin The serial sections were stained with Wcigert’s bactnatoxilin andccsinand used for 
study of [he Olllogeny ofeontrahent muscle layer. 


57 



RESULTS 


Microdissections of the limb of adult Monodelphis domestica showed that the contrahent mus¬ 
cle layer was situated below the tendons of m. flexor digitnntm longus joined with mm. lumhri- 
calea. The layer was separated from the deeper mm. flexures breves profundi by the course of a 
deep branch of the ulnar nerve. The muscle fibres originated on the palmar side of carpus and 
also from the fibrous raphe placed in the axis of the third finger. The distal margin of the layer 
was devided into four splits going to the 1st, 2nd, 4th and 5th fingers and inserted on the 
capsules of metacarpophalangeal joints and on the bases of the first phalanx from the side 
adjacent to the third finger. These splits represented mm. contrahentes digiti I., II., IV. et V. 
(Fig. 1). It was possible to distinguish a part of layer situated more superficially and going 
mostly to the first and to the fifth fingers (Fig. 2) and the deeper narrow pan going to the second 
and the fourth fingers (Fig. 3). The fibrous raphe situated in the central axis of the palm was 
shared for both of these parts of the contrahent muscle layer. 

The homogeneous blasteina of the contrahent muscle layer was found between the tendons of 
long flexors and deep palmar branch of n. ulnaris ar the 1st postnatal day (Fig 4). Hie studied 
layer exhibited during the further development only changes of its inner structure. 

The seventh day of postnatal develoment the raphe laying in the axis of the 3rd metacarpal 
could be observed in the distal part of the palm The fibres of the superficial part of the studied 
layer went obliguely from the raphe to the first and the filth fingers, the fibres of the deeper part 
passed from the raphe to the second and fourth fingers (Fig. 5). 

DISCUSSION 

Muscles of autopodmm of Monodelphis domestica were not described yet but the comparison of 
our results with findings of several authors, who described muscles of another species of family 
Didclphidae is available. Young (1880), Lcchc (1900), Kajava (191!), Forster (1916) and £ihak 
(1%3) demonstrated the extent and flic pattern of contrahent muscle layer being in details the 
very similar as was round in Monodelphis domestica. Only Coucs (1878) describes in Didelphis 
virginiana two mm. contrahentes (adductores) splitting from the fibrous raphe to the 1st and to 
the 5th fingers. We suppose That The author considered the thin deeper part of layer of mm. 
contrahentes going to the 2nd and 4th fingers to belong :o the deep short flexors and called them 
mm. interossei palmares. 

On (he base of analysis of informations about the pattern of the contrahent muscle layer in (he 
other species of Marsupialia it could be concluded that in most cases the extent and the panerr. 
of studied layer was the same or very similar in the whole order (Cunningham 1878, Young 
1880, Leche 1900, Ribbing 1909, Kajava 1911). The layer consisted of four contrahent muscles 
inserting to the 1st, 2nd, 4th and 5th fingers. That is the maximal number of these muscles 
observed in mammals. 

No informations dealing with the ontogeny of the muscles of autopodium in Monodelphis 
domestica were available That was why we could not compare our results in this field with 
literature. We found that in early stages of ontogenesis of die forelimb muscle layers were ar¬ 
ranged according to the common scheme of the pattern of mammalian hand which was pub¬ 
lished by Barddeben (1890) ar.d supplemented by Cihak (1969) and Dylevsky (1971). 

The primordium of mm. contrahentes layer found in the whole extent of the palm and during 
the next development it undergoes gradual differentiation and forming. The finding that no 
process of reduction takes place in the ontogeny of contrahent muscle layer in Monodelphis 
domestica is the most important results of our study. The layer persisted in die whole extent of 
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Figs I -3 Schemes of ihc conlrahcnt muscles of Monodelpha domestica 

Fig J (above left) scheme of the contrahcm muscle layer Fig 2 (above right) scheme of the superficial part of the 
conlrahcnt muscle layer Fig 3 (below) - scheme of Ihc deeper par. of Che contrahcnt muscle layer Explanations I -V - 
first to fifth d:gits, r- fibrous raphe, n u - r palmans protundusnervi -jlnans, c , c , c , c - mm contrahcntcs digib 1 , 11 , 
JVetV .3*5 
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Figs 4 ami 5 Transverse section through the autopodium of Montxlelphix domtotica the 1st postnatal day (4) and the 7th 
postnatal day (5) bxplanattons: II , III - the 2nd und the 3rd metacarpal bones, f aulage of mm flexures breves profundi, 
n.-r ralmamncm ulnam.c-ullage of the mm contrahcnlcs layer, d tendons of m flexor digitorum profundus, c ,c . 
c , c -mm contrahentes digiti I. II.. IV. ctV.;r-fibrous raphe). 150*. 1 ' 
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•he palm contrary to some other mammalian species. In the ontogeny of forchmb of Somx 
oraneus, A lyotis myotis, domestic caf. laboratory rat and also in human hand we could sec the 
common connnuous blastema of studied layer in early stages of ontogenesis. Then die milage 
undergoes the process of reduction in details specific in different species., but always keeping 
consequence of morphogenetic changes (Cihak 1963, 1967. 1969. 1972, 1991. Tmkov* & 
Dykvsky 1969, 1971. 1972, 1984, Tmkova 1972. 1973. 1974. Grim 1972, Mrazkova 1983). 

On the base of comparison of all previous findings it can be concluded, that the patten of 
mm. conirahcntcx layer in the whole extent of the palm and its dividing into the four muscles 
going to die 1st, 2nd, 4lli and 5th fingers is the situation phylogeneticaily ancient and deeply 
fixed in the ontogeny of mammalian autopodium. 
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This paper was finished when aulors were'working or chc Institute of Anatomy, 1st Faculty of Medicine. Charles University. 
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understudy 
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Abstract, New records of bals from Albania arc reported with a brief survey of the previous dal3. Myolis bechsteim, 

M. mysiacinus. M. daubentoni. PipistreUuspputreUus 3nd VesperliUo munnus arc new for Albania, by which the 
number from there reported bat specie* increases to 24. 

Distribution, bats. Albania, the Balkans 


INTRODUCTION 

In comparison with neighbouring countries, bat fauna of Albania is poorly known. The most 
important data were provided in sixties by Hanak ef al. (1961) and HanJik (1964), and latter 
supplemented by Lamani (1970). Bat ectoparasites obtained from Handk’s and German collec¬ 
tion were described by Ufirka f 1962,1963). Since then, only two papers dealing with Albanian 
bats have appeared: Bego & Griffiths (1994) summarized in new (he previously published data 
(cf. o. c.) and Chytil & Vlasin (1994) provided a brief account of several original records they 
recently obtained The material of collected specimens has partly been used also ;n several 
biometrical and taxonomies I studies (Felten et a!. 1977, Krystufefc 1993, Benda <& Horacek 
1995a. b). Based on all these literary sources, in total 19 spec.es of bats were proved to occur in 
the country. 

The present report supplements these data with new records obtained in Albania during short 
trips in 1992 and 1995. Standard field sampling techniques (visual controls of potential roosts, 
mist netting mostly m cave entrances) were supplemented also by a monitoring of bats during 
night activity with aid a bat detector (Pcncrsson D 100, QMC Mini). 

SURVEY OF RECORDS 

Rhinolophus ferrumequinutn (Schrebcr, 1774) 

0*«T.'NAf. DATA 

(1) Uajti Mis., small vilLagc l.irtta in surroudmgs of Tirana. S abandoned miliary <urmcls. 9 April 1995: I s. i. lerpid; 

(2) Fushc drop a c Pcrrcnjasil Mts., 5 km W from Ochrid lake, Kishcs cave, 19 April 1995: Ira ad. torpid: 

(3) Mkro Prespa cave (870 m a. a.].), 21 April 1995:2m, lfncetcd in cave entrance; 

(4) Me7h^rar.it cave 10 km E Tcpelene town. 22 April !995: mixed Colony with Mintoplems tichreibasi. Mynt u capacci- 
n il and R bias II, 3m and I f of R ferrumeifumu’n netted; 

(5) Gjere Mts . Haskova and Dhuyjani villages, system of abandoned military tunnels. 24 April 1995: 20 md. observed/ 
delated. I ind. torpid. 

(6) Buinr.li ancient town, cvUnr, 25 April 1995:1 torpids, i. observed; 
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(7) Robil Mis.. Iwo military tunnels, 27 April 1995 2activadultmaks, I torpids i , 

(<) Dajli Mis . Pcliumtati village, Tah cave, 28 April 1995 colony off?, fenunvqmnum appro*. 5000 individuals. partly m 
lethargy. I m snd 2f netted; 

(9)ClkCBMu .llsmaracsvc, 25 April 1995 I ind observed 

! 10) Apoloma. underground spaces in ancieni excavations. 5 October 1992' 1 Led observed 

Utmaxy d«t«: (II) Ccrvciuk cave. (12) Igor cave near Pisbka&fc, (13) Vclca caw, (4) Mezhgoramt cave, ( 14) Push-Krxjc 
cave.(15) Vnmslacave,(16) All nedarOavc,(l) Da/liMts. near Tirana(Hanak dal 1961, Handle 1964,Chylil & Vlaifn 
1994) 

In Albania, R. ferrumequinum was recorded in 16 sites, 8 being reported first in the present 
paper. Mixed breeding colonies of this species (with R. euryale, R. blasii, M. blylhi, M myotis), 
amounting to 100-300 ind., has already been reported from Albania by Handle (1964) We found 
such a type colonies in two caves: Mezhgoranit (with about 1000 ind.) and Ze?a (about 5000 ind. 
of R. ferrumcifuinum). Noteworthy is appearance of torpid bats in April, recorded in several 
sites. Ten individuals netted in cave entrances were mostly males (1.5m : ] .Of), a pregnant 
female from Ze 2 a cave proves a reproduction ill the locality, in general, this species seems to be 
one of commonest bats in karst regions, similarly as it is the case in neighbounng countries (cf. 
e. g. KryStufek 1991, Cerveny & Krystufek 1988, KiyStufek et al. 1992, Horacek el al. 1974). 
Measurements of the individuals caught: W: 7 m: 17.0-19.14 20.5, 3 f: 21.5-23.4-26.75, FA: 
7 m: 55.5-58.24 60.8, 2 f: 59.6, 60.3. 

Rhinolophus hipposideros (Bechslein, 1800) 

OlOOlNAL DA’*. 

(1) Dajli Mis , smalt village Linza in surrounding ofTirar.a. 8 abandoned military tunnels, 9 April 1995:2 torpid individuals, 

(2) Macro Prespa lake, small cave 1 km S from Gollombaci village. 20 April 1995 Imsubadult, If subadult (both torpid 
inside the cave); 

(3) Mai: i SkcrdercutMb NE ofTirana, a small cave at a road km 22,3 October 1992: Ifad nctlod. 

LnruARY daia: {I) Dajli Mis. near Tirana, (4) Miltro Prespa cave (Chylil & VJaiin 1994). 

This species was first recorded in 1991 by Chytil & VlaSin (1994). In total, only 5 records in 4 
sites, all situated in medium altitudes, 700-870 m a. s. I., are available. Judging of the situation 
in neighbouring countries. R. hipposideros can he expected to occur regularly in Albania, though 
not so frequently as the other species of the genus. Measurements of the specimens sampled: W: 
1 m: 4.5, i f: 5.25, FA: I m: 40.2, I f: 40.4. 

Rhinolophus euryale (Blasius, 1853) and Rhinolophus blasii (Peters, r 866) 

Original data. 

The medium sized horseslioc bats were observed ml he following sites: 

(1) Micro Prespa cave. 21 April 3995:1 male and I female of A fcZa.rif netted: 

(2) Mc7bgoranittavcncarTcpeler.c22 April 1995:1 male and 8 female of R blasii nctlod; 

(J)Gjeic MLs . Hiukirts-Dhjvjani village, system of abandoned military tunnels, 24 April 1995:2 lindcicrminatcd medium 
sized specimensobservud/detodod (approx I Id kHv). 

(4) Bulnnn ancient kwn. cellar. 25 April 1995.1 aciivundclcrmincd specimen observed; 

(5) Macit cave near Veke village, 26 Apnll995: colony of2000 individuals observed, I male off?, blasii captured inside 
cave. 

(6) Rohit Mr. two military tunnels, 27 April 1995: observed approx. 20 activ individuals. I adult female of R. euryale 
captured; 

(7) L>ajii Mis. PcJIurabafu village, 7^a cave. 28 April 1995:700 1000 individuals observed :n colony, 1 male of R. blasu 

netted 

Literary data R turyaie- Igor cave rear 1’ishkash. Mczhgoramccave, Himaraeave, Futc-Kreje cavc(Han£k at al. 1961, 
Hanak 1964) R blasii: Pishkash cave, Mezhgoramtcaw, Kor.ia cave (Hanak etal I9dl, Hanak 19M). 
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R blasii was proved in five of the sites in which the medium-si/ed horseshoe bats were ob¬ 
served. A large colony amounting to 2000 individuals was found tc Macil cave, a smaller one in 
Ze75 cave (Dajti Mts.). Handle (1964) reported from Albania also mixed colonies of both R. 
hlxsii ami R. euryale. Both the species were reported also from neigbouring countries (c. g. 
Krystufek et al. 1992). In our material, R euryale is represented only with one female caught 
from a small colony (ca 20 ind.) roosting in a military construction Eastern of Tirana. 

Myotis bcchsfeini (Kuhl, 1818) 

Original datum 

(J) Cjjcic and Siugarcs Mis.. Bislriccs valley - Blue Eyes walcr spring (Syri i kaltcr), 11 kra SE from Dclvinc town, planc- 
trcc forest. 24 Aprt! 1995:1 adult male netted 

M bccbstcini was netted over a water spring Syri i kalicr in piedmonts of Gjerc and Studarcs 
Mts., inside a dense humid Platanus woodland. This is the first record in Albania. M. bechsteini 
ranks among the rarest species also in the other regions of Balkans (Hunak & Josifov 1959, 
Hor&£ck ct al. 1974, Helversen & Wcid 1990, Kahmann 1962). Until now, it absents in Mon¬ 
tenegro, Bosnia and Macedonia. More records are available from Greece, mostly of the habitats 
similar to that in Albania (Helversen & Weid 1990). 





Fig. ! Sketch map of (he localities studied. 1 - Dajh Mcs.. Linza village, 2 • Kjshcs cave: 3 - Mikroprcspa cave; 4 - 
Modigorantleave: 5-Haskova, Duyjani villages; 6-Butrinci; 7-RcbilMM.;S-Zczicave; 9-Himara; 10-Gollombaci; 
I] -Vclcacavc; 12-nistriccsvalley; !3-GjirokaMcr, 14- Varishtcr cave. 15 -Tirana. I6-T.eske; 17-Skcnderem Mis ; 
18- Apotoma, 19-I.ihohovc. 
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Myotis blythi (Tomes, 1857) 

OniCINAL BATA, 

(1) MtshgoraniT cave near Tcpclcnc, 22 Apnl 1995:2 ITnetted: 

(2) Gurocisicr c.Ktlc, dark condors, 2.1 Apnl 1995.5 fl'rcucd, 

(3) VamMbcr cove, 23 April 1995 10 md. netted (5/5); 

(4) Macil cove near Vtrka village. 26 April 1995: from large mixedcolony - 3 specimen* ofM. Myrtr netted; 

(5) D&jtl Mis . PcLIujntiisi village, Zczd cave. 28 April 1995, 5 females netted. 

Literary Data (l)Mezhgoranitcavc.(6)ShkcmbiandKavajecavc.(2)OjiTokastcrc&stlc(Haniiketal 1961, Hor.ak 1964, 
Oiytil A. VteKin 1994). 

In Albania, this species was found in six localities, all caves except for Gjirokastcr castle. In the 
samples mist-uetted in roosts of cave-dwelling mixed colonies, M. myotis to M. blythi ratio was 
2.2:1. A large mixed colonies of both species (including also Mini opterus schreibersti and Myo¬ 
tis cappacinii) was found in underground tunnels of Gjirocaster castle, the site in which Cliytil 
& VlaSfn (1994) found a sole individual of M. blythi only. Anyhow. *.n Micro Prespa cave only 
M. myotis was found while in Mczhgoranit cave we netted only M. blythi. Sex ratio in die total 
sample netted in cave roosts was 1:3.1 (m:f). Mcmc data of the sample obtained: W: 7 m: 20.75 
22.28-25.75, 12 f: 19.5- 22.0-25.5. FA: 13 f: 48.2-58.0 60.2. 5 m: 55.5-58.5-64.8. 

Myotis myotis (Horkhausen, 1797) 

OrICINAL DATA 

(1) Micro Prespa cave, 21 April 1995' 5 individuals netted (2m, It); 

(2) Mczhgoranil cave nearTcpclcnc, 22 Apnl 1995 3 adult ferule* netted; 

(3) Gjirocaster castle, dark condors. 23 April 1995: mixed colony of M myotis V blythi. M. capaccimi and Mimoptt/us 
schreibcrsi with 800 individuals observed. 4 adult females netted; 

(4) Vamsthcr cave, 23 Apnl 1995 9ind netted (lm, 8f); 

(5) Macit cave near Veka village, 26 April 1995. colony of Myotis myotis and M blythi 5000-7000 md , 19 md. netted [3/ 
16). 

(6) Robtt Mts . two military tunnels, 27 April 1995.2 adult inales ir. lelargy; 

(7) Dajt: Mis.. Pcllumbasi village, Zczicavc, 28 Apnl 1995" 15 md netted (1/14) 

Lin-AAKv DATA. (2) Mczhgoranil cave, (4) Vanistcrcave.(8) Push-Krujc cave. (9)Shales, (10) O.vjaka (Harrik ct al f 961, 
Hanfik 1964). 

We found this species m 7 localities (5 eaves, 2 artifical underground spaces), two of which were 
already mentioned by previous authors. Thus, in total, M. myotis has been recorded in 10 sites in 
Albania, frequently forming mixed colonies with the preceding species. Similarly as in Macedo¬ 
nia (cf. Krysmfck et al. 1992) it seems, however, it is more frequent than M bivthi. In the 
samples retted in entrances of the caves occupied by breeding colonies, sex ratio was 1:6.9 
(m:f). Metric data were as follows: W: 7 m: 20,0-24.5-27.5, 34 f: 18,5-25.4-29.5, FA: 8 m: 
55.9-59.8 61.9, 34 f: 48.6-62.1-66.0, 

Myotis nattereri (Kuhl, 1818) 

Norm'll records 

Literary DATUM Moravc . Barca village (Chytil & Vlaiin 1994). 


Myotis emurginutus (Geoffrey, 1806) 
No own record.' 

LirntAiV Datum KcritccavC(HanSk 1964) 
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Tub. I. Speciescomposition and abundance flu-sites occupied by bat colonics. V c. - total visual census, T-nestling lime 
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Myotis mystacinus (Kuhl, 1819) 

Original oarim: 

(1) Libohovc near Gjirokaster, a larger cave in a right slope of the valley, 6 October 1992: l subadult male netted. 

This is apparently the first record of this species in Albania. Its absence in the previous material 
is a bit surprising especially in comparison with the neighbouring countries in which M. mystaci¬ 
nus is represented with relatively large number of records covering nearly all mountain and 
submountain regions (KryStufek et al. 1992, HoraCek et al. 1996). 

Myotis daubentoni (Kuhl, 1819) 

OaXjiNAL data: 

(]) Macro Prespa lake, small cave t km SW from Gollomba$i village, 20 April 1995:2 adult females netted; 

(2) Micro Prespa cave, 21 April 1995: 12 males netted 

These are the first records of M. daubentoni in Albania. In general, it is quite a rare species in 
whole region of SE-Europc (cf. e. g. Cerveny & Krysmfek 1988, KryStufek et al. 1992 a. o.). 
Nevertheless, in the recent years, number of its records markedly increased (cf. Helversen & 
Weid 1990, Horafiek et al. 1996) which may. even for this region indicate the same trend that in 
the Central and Western Europe occured since seventies (cf. Daan et al. 1980, Gaisler et al. 
1981). Both the Albanian records come from the sites closely neighbouring large water reser¬ 
voirs, i. e. just the habitat preferred by this species. 


Myotis capaccinii (Bonaparte, 1837) 

OXKHNAf. (MTa: 

(I) Mucro Prespa lake, small cave I km SW from Gollorabafi villiige, 20 April 1995: I adult female and 1 adult male netted; 
f2) Micro Prespa cave, 21 April 1995: colony with approximately 1000 individuals observed 54 mdividulas netted (1 ?m, 
370; 
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(3) M.C'd'.gorunil cave nearTopdcnc, 22 April 1995: 1 female neltcd: 

(4) Gj:rccaslcr castle, dark condors, 23 Apnl 1995: colony observed 6 mates and 3 females netted; 

(5) Vanish! weave, 23 April 1995- 34 me. netted. 10 males. 24 females; 

(fi) Dajii Mis. Pcllumbast village, ?c7i cave, 28 Apnl 1995:7 imL nctied(] m. 60 

Lihrary data (3) McThgoramicavc. (2)Mlkn> Prespa cave (Harak ctal. 1961, Hanik 1964, Chytil & VlaSIn 1994). 

Chytil & VJasin (1994) who discovered a colony of this Species in Micro Prespa cave oil May 30, 
1991, found there about 1 0 000 individuals, which they consider to be the largest known colony 
of M cnpacc.ini in Europe. In time of our visit (21 April 1994), we found in that site about 1000 
individuals. Large colonics were also recorded in Gjirokaster, Mezhgoranit, Vanishter and Zezii 
caves. In all instances, M. cupacciirf appeared together wirh other species in mixed colonies 
(Tali. 1). In total sample we obtained (107 ind.) sex ratio was 1:2.1 (rti;f). 

Fplesicus serotinus (Schrcber, 1774) 

Oft re. in Vi data: 

I'll Maori Picspa lake, small cave and 0611 I km SW from Gottomtaf 1 viJIago, 20 April 1995: 2 adufr males netted, 

(2) Micro Prespa cave, 21 April 1995: I adult mnlc nclicd; 

(3) Mczhgorimii cave near Tcpclcnc. 22 Apnl 1995: several invkioals detected before cave entrance; 

(4) l.ibohovc rear Gjirokaster, a larger cave in a right slope of the valley, 6 October 1992: I ind. s. t. observed. 

Lhixary data* (5) Tirana (HanAk l964.Lamani 1970) 

F,. serotinus ranks among very characteristic species in all \eric and semi-xeric habitats of the 
SE-Europe. including human settlements. In respect to overall number of Albanian bat records, 
5 records of this species seems lo indicate it ranks among relatively common species also in this 
country'. 

Hypsugo savii (Bonaparte, 1837) 

OKiGiKU DATA 

(J) Macro Prespa lake, small cave I km S W from Gcllomba?: village, 20 April j 995:2 males netted; 

(2) Apoloma near Ftcr, a monastery'. 4 October 1992:1 -2 ind. detected; 

(3) Libohovc near Gjirokaster, a larger cave ir. a right slope of the valley, 6 October 1992:4 ind. detected and observed. 
1471*AK.Y oati/m (4) Tirana(Lamani 1970, Hanik 1964) 

This species seems to be relatively common species in all rocky regions of SE-Europe. Anyhow, 
as a lithophilous form it can only hardly be discovered when only the tradition sampling tech¬ 
niques are applied. This may explain its rarity in the Balkans record prior to seventies. With aid 
of mist nettings and bat detcctoring in rocky habitats, number of its records has considerably 
increased. Judging of the availability of rocky habitats, Albania may be looked upon as a very 
suitable country for this species and further records are to be expected for sure. 

VespertUiv murinus (Linnaeus, 1758) 

Ommnai. datum. 

(l)Mali i Skcndcrciit Mt*. NT. of Tirana, road km 22,3 October 1995: detected I individual Hying over the rocks (permorm- 
ingu characteristic display cf Weid 19* R> 

This is the first record of this species ir. Albania. For V. muhnus, almost Ihc same holds as said 
in llie preceding species. Its abundance in the Balkans has undoubtedly been greatly underesti¬ 
mated As in other lithophilous species, application of advanced methods (bat detecloring ir. 
particular) during the last decade proves it is much more frequent than one tended to expect 
based on scarcity of actual records in the preceding period. 



Pipislrellus pipistrellus (Schrcbcr, 1774) 

OeiOl^Al DATUM 

(1) Tirana. i 7 Sop*en >ber 1994 Ferdinand Bego sampled J male when flying in e window of a llul. 

Surprisingly, also in case of this species, which otherwise ranks among the commonest bats in 
Balkans, this one is the first record in Albania. However it is impossible under current state of 
knowledge to draw 3ny conclusion of the absence P. pipistrellus in the previous records, in 
comparison with neighbouring countries it is indeed a strange fact. One can not exclude that its 
abundance in Albania is generally smaller than that of R kuhli. 

Pipistrellus nathusii (Keyserling et Blasius, 1839) 

No own record 

Lm-RARY datum: Rrushkull (Hanik et«i. 1961, Ilortik 1964). 

Pipistrellus kuhli (Kuhl, 1819) 

Oni.fNAV. DATA 

{I) Tirana. a street in diplomaticquatcr. 50 September IW: 1 ind. detected, 

(2) Lcskc. swampy meadows and shore of a lake, 1 October 1992: in total about 13 hunting individuals detected and ob¬ 
served 

LfrtiA«v Pa-iim: (3) Tirana (Hanak 1964). 


tVyclalus Uisleri (Kuhl, 1818) 

No own record. 

Ltoramy datum: Albania (Lamar i 1920). 


ISyctalus noctula (Schreber, 1774) 

No own record. 

Literary data: Tirana, Sbkodre, Dajti Mts. (Hanak ctal. 1961. Hu* l964,ChytilA VlaSin 1994). 

Plecotus auritus (Linnaeus, 1758) 

No own record. 

Lomas y datum: Tirana (Lunar i 1970). 

Plecotus austriacus (Fischer, 1829) 

No own record. 

Literary cata: Tirana, Flbasar, (Hanak ctal. 1961, Haakk 1964). 


Miniopierus schreibeni (Kuhl, 1819) 

Original data: 

(1) Micro Prespa cave. 21 April 1995 8 ind. netted (5m. 3f); 

(2) Mcahgoranit cave near Tcpc'.cnc, 22 Apnl 1995: mixed colony (A/. schreibenl. Rhinolophm/errurrtequinum i. R blasti. 
Myous cepaettnf): 14 ir,d. netted (7m. 7f)\ 

(3) (ijirocastcrcasilc. dark coridors, 23 April 1995: mixed (.4 blytki) colony observed 5m, 8fnetted; 

(4) Vanistber cave, 23 April 1995: ?6m. I5fnetted: 

(5) Mac it cave near Vclc-a village, 26 April 1995: colony of2000 ind. observed: 2 males, 6 females netted. 

(6) Dajti Mts., Pcliumbas: village, Zczacave. 28 April 1995. observed ca. IS ind. torpid inside cave, 31 m ar.d 16 f netted. 
Literary data: (2) Mrahgrranit cave, (4) Varistor cave, (7) Fush-Krujc cave.(8) Shkemhi i Kavic Caves, < I) Mikro Prespa 
cave,(9)Moravc Mts. Barca village(Hanikctal. !96l,HanAk l964.Chylil& VlaSin 19941. 


69 



With nine records, M. schreibersi ranks among the most frequent bats in Albania. It is undoubt¬ 
edly due to it forms mass breeding colonies m caves which always attract interest. lr. the sample 
of bats netted in entrances of the caves occupied by bat colonies (Tab.l), M. schreibersi ap¬ 
peared as a dominant species (37.3%). Its sex ratio in that material was 1.2:1 (m:f). The largest 
colony, in Macit cave, amounted to ca. 2000 individuals. Metrical data were as follows: W: 38 
m: 8.7S-31.9-13.75, 45 f: 10.5 12.5-14.5, FA: 36 m: 42.3 45.7 47.3, 44 f: 4!.(M5.9 47.3 

Tadarida teniotis (Rafinesquc, 1814) 

OnililNM DATA 

(1) Apoloma near Ficr. *:icicnt monastery, 4 October 199? al least 2 ind. repeatedly detected and observed, 

(2) Libohovc ncaT<ijirduis*.cj. rocky slopes of lhc valley, 6 October 1992. al least I ind. repealaily detected 
LnifcAKY Datum: ClDasanlLamani 1970) 

This is a strictly lithophilous species, extremely specialized to aenal foraging. Although, it is 
almost impossible to discover it with aid of traditional sampling techniques, it is quite easy Jo 
detect it acoustically when on fly. Two records we obtained by means of that techniques indicate 
this is a regular species in Albania though perhaps not as much common as one would tend to 
expect. 


CONCLUSIONS AND DISCUSSION 

With Myotis becksteini, Myotis mystacinus. Myoiis daubentoni, Pipistrel/us pipistrellus and 
Vespertilio murinus which are reported from Albania first in this paper, the number of Albanian 
bat species increased to 24. Thus, now the species list of Albanian bats approaches close to 
expectation (corresponding to a state recorded in the neighbouring countries). In any case, until 
now, number of records is quite a low (9 species being evidenced by just a sole record only) and. 
thus, it is apparently impossible to state almost anything about real abundances of individual 
species and'or about geographic specificities of respective bat communities in different parts of 
the country, etc. The available record is unbalanced also due to limited application of other 
research techniques than inspecting of caves and sampling of cave colonies. The first efforts 
combining mist-nettings and bat dctectoring that has been performed in frame of our excursions 
was proved very succesfull and it should be there applied more systematically. 

Out of the species not reported from Albania, Rhinolophus mehelyi, Nyctalus lasioplerus. 
Barbastella barbastellus and Myotis brandti, found in the neighbouring regions, come here in 
account (the latter two especially in high mountain regions of NE and E Albania, from where no 
bat records are available as yet). 
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Abstract, tn a floodplain and a lime-hornbeam forest in the Protected Area of Litovelske Pomoravi an investigation 
of small terrestrial mammal communities was performed during three subsequent years. In snap-traps and pitfall- 
traps a total of 523 individuals of 7 species were caught in the floodplain forest and 160 individuals of 5 species in die 
lime-hornbeam forest In the first habitat the highest dominances were found for Apodemus flavicoilis (60.7%). 

CY cthrlwomys gtareohts (22 5%) and Apodemus sylvaticus (14.3%); in the latter these were C glurcohts (38.2%). 
A./!ctvlcoJ!Is (39 6%.U 't S)ivuthus{l5 i%) indSorex araneus (13.2%). For thespeetej^. JIavicol/is A. syh-ancus 
and C. glartoius the relative abundance was calculated ir. each catch period and forest type. The relative abundance 
of the community was higher in the floodplain forest (22.9 ind. per 100 trap-nights) than in the lime-hornbeam forest 
(6.9 ind. per 100 trap nights) The mean index of species diversity (If’=1.23 vs. H’=0.94) and the index of oquitabiliry 
(E^O.67 vs E-0.51 ) were higher in the first habitat, too. 

Community ecology, kn*ltnd forest, Insectivota, Rodc.oti* 

INTRODUCTION 

Natural lowland forest ecosystems belong to the most productive ones, but at present also to die 
most endangered in Central Europe. Floodplain forests have so far remained only in narrow 
str.pcs along the rivers. This is mostly caused by river channelization, intensive farming and 
unsuitable forest management. There is still continual impair of further deterioration of nver 
floodplains by activities such as river channelization, dam construction etc. 

For these reasons investigations of these ecosystems are of major importance. Research of 
small mammal communities in the lowland forest was carried out close to Ihe confluence of 
Vltava and Labe rivers in central Bohemia (Cihdkovfi et al. 1993), along Svratka river neat 
Vranovice, along Morava river near llodonin (Zejda 1973, Pelik^n et al. 1974) ar.d near Kromtfii 
(Chytil 1981). along Dyje river (Zejda & Pelikun 1969, Zejda 1976. Sebela 1980) in south 
Morevia, in lowlands in near to Opava in northern Moravia (Pelikan er al. 1974). The synusy of 
small mammals in Slovakia was investigated by Majsky (1985) on 2itny ostrov in the Danubian 
lowland and by Dudich & Stollmann (1983) in the east lowlands along die rivers Laborec, 
Latorica. Uh and Bodrog. 

Litovelskc Pomoravl Protected Landscape Area is an area of international importance (Hudec 
et al. 1993) with relative well preserved forest ecosystems and with an inland delta of Morava 
River with numerous affluents and branches. Research has been carried by specialists from 
Palacky University Olomouc and Institute of Landscape Ecology in Bmo. In mammafogical 
respect only one faunistic study by Rumler (1988) is known comes from this territory. 
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STUDY ARK A 

Investigations were earned out in two forest ecosystems situated in the DtovelskS Pomoravf Protected Ijuidscapu Area 

(northern Moravia) 

1.1 loodplitin fomt 

llic locality is situated about 2.5 km southeast of the village Stfcfi. on alluvia! plain between the Morava River and the 
Ucrfcovsky brook The alurude of the locality is 228 m and the exposition 0" It is in antecedent years regular? flooded forest 
of the ass Ficano-UImeium campestrvr Knapp c> Mcdwccka Kornas 1952. subass ly/tnum (Pas cargo 1958) Ncuhaud 
hivii -Nnvotn j I 982 According to Randuika ct al (1986) this community belongs lo a group of forest types named lilmeto 
FraxmeSum papuln/m A more detailed phyicccnological characteristic can be found ut the paper by J&noSkova (1988} 
Regulation of some parts of the Morava River with its affluents was performed in the seventies and eighties, one close to the 
study .site Asa consccucncc decline of ground water occurred and there were also changes in the flood pattern especially a 
reduction of high peaks of flood in the time of research 

2 . lime-hornbeam forest 

The locality in Situated m a forest complex called „Doubrnva , \ about 5 km north-wcit of lhcvillage£crwnka, close to the 
railway Olomuuc &cska Tfebovn Ihc altitude of the locality is 250 m and the expedition 0° It is a r.ot Hooded lime- 
hombeam forest of the ass 'J'lho-Carptnelum sensu Traezyk 1 962 subass Molmaetosum anmJmaceae Neuhausl ct Ncu- 
haus lova-No\0tr 4 1972 ar.d it belongs to Istoak vegetation tier A detailed description of the locality under study is to be 
found in Kind (1989) 


material and methods 

The field work was earned our from spring 1992 to autumn 1994 Jr. total 683 individuals belonging to 8 species were caught 
during the three-year study in both localities Insectivora Sotex aianeui Linne, 1 758,.? i/umaut Linne, 1766, Talpa euro- 
IHicu Linnd, 1758, Rodentia Apodemus flavicvHis (Melchior, 1834). A syivuUao (Linnd, 1758), A agrarms (Pallas, 
1771), Clethnonomy&glurrohu (Sdirchcr, 1 780 ).Ptiymyssublerramyj (de S^lys-Longdiamps. 1836). 


Tab I Survey oflhc total catch of small mammals Explanations N munlmr of individuals. D dominance. C -constancy, 
RA relative abundance 


Species 



Snap-traps (1992-1994 ) 




PitCiH-traps (1993) 



floodplain forest 


Lime-hornbeam forest 

Floodplain 

forest 

Lime-Hornbeam 

forest 


N 

D% 

C% 

RA 

N 

D% 

C% 

RA 

N 

D% 

N 

D% 

S araneus 





19 

132 

36 

091 

3 

64 

8 

50 

S rmnutut 





4 

28 

27 

019 



2 

125 

T europaea 









1 

21 



A flavicoilu 

289 

607 

Htt 

139 

44 

306 

82 

21 

19 

404 

1 

63 

A sylvattcus 

68 

14 3 

82 

33 

22 

153 

& 

1 1 

10 

213 

2 

125 

A agranus 

4 

08 

27 

019 









C giarevlus 

107 

22 5 

91 

52 

55 

382 

46 

27 

10 

213 

3 

(88 

P 

suhtenaneus 

8 

17 

46 

0 39 





4 

85 



Total 

476 

100 

- 

229 

144 

I0G 

- 

69 

47 

100 

16 

100 

Number of 
trap-nights 



2079 




2079 



588 


588 

Diversity K' 



123 




091 






Equability E 



067 




05) 
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The common iypc ofsnap crap*: (size 10*5 cm) were used. The naps were Laid in three 100 meter long lines at a distance 
of 5 meters, i c.,63 traps wareexpnred in each trapping The display lime was always 1 nights (see Pelikin 1975), in every 
season &l a different place. Traps were baited with a standard bait, pieces of wick fn»I in fit! and Pour 

In 1992 the trapping was performed three times u yew. May i 2-15 in floodplain lores! and 19 22 in (lie lime-hornbeam 
forest, August 18-21 and 24-27. in October 25-28 and November 2 5 In the following yean the research was carried out 
four times per year in 1993 in sprmg(Apnl 20-23 and 26-29). summer (June 23-26 and 26-29). Into summer (August 2 
5 in both forests) und autumn (November 9-12 and 2-5), in 199- in both forests at the same date in spring (April 21-24), 
summer (June 27 30). late summer (August 8 II) and autumn (October 23-26). 

In addition to the 3Itncsof snap-traps, one line ofpitiul! baps with the sunc parameter, was exposed in 1993 Tlx reason 
was ar objective judgement of shrew presence (PdikAn el al. 1977) The pitfall raps were open for seven days, in April 20 
27, u> June IR 25. from July 30 to August hard in November 9-16. Material from the pitfall traps was used only for a review 
of the species composition of rhe community and it was not incorporated in tie quantitative characteristics of there symisy. 
Indices of species diversity and oqwlnbility were calculated according toBrowei et al. (1990). in log, Mean values were 
calculated from the individual samples The value of relative abundance was expressed by the number of individuals caught 
in 100 traps per nighi. For the specie. Apodemus/IimcoHis Apotlemus syivaiwt and C!t!hnor\'J’*ys%tare‘j<u$ (he relative 
abundance was calculated in each catch period and forest type. The material is deposited in the collcc lions of the Department 
of Ecology, Palacky University, Olomouc. 


RESULTS 

1. Floodplain forest 

In total ? species of small terrestrial mammals were found during three years of investigations S 
araneus, T europaca, A. flavicollis, A. sylvaticus, A. agrarius. C. glareolus. P sublerraneus. 
The mean value of the index of species diversity was H’= 1.23. The highest species diversity was 
found in summer 1994 (H'^l .66). The lowest was found in spring 1993. when only A. flavicollis 
in minimum population density was found in the locality. The mean value of equitability was 
E=0.67. The highest value was found in summer 1992 (E=0.93). 

In the entire material of 476 individuals, the eudominant species A. flavicollis (60.7%), C. 
glareolus (22.5%) and A. sylvaticus (14.3%) had the highest value of dominance. P. subter- 
raneus(\.l%) was rccecent. A. agrarius (0.8%) occurred in the area in August 1992 as well as 
in June 1993, 1994 and was a subrecedcr.t species. In the aspect of constancy, A. flavicollis, A. 


Tab 2 Number of captured individuals (N) and relative abundance <RA) of Apodenua flavtcoUts computed for the total 
material and for the fust trapping day only (r. I, ra I) 




nl 

Floodplain forest 

ml N 

RA 

Lime-hornbeam forest 

nl ml N HA 

May 

1992 

8 

127 

17 

9.0 

1 

1.6 

2 

M0 

AuguS 

1992 

20 

31.8 

51 

27.0 

3 

48 

8 

420 

Oct /Nov. 

1992 

19 

302 

50 

26.5 

4 

6.4 

6 

220 

April 

1993 

I 

1.6 

2 

r.i 





I ii rit? 

1993 

IS 

21S 

.34 

180 



2 

1.10 

August 

1993 

8 

127 

16 

8-5 

2 

32 

4 

110 

November 

1993 

30 

476 

59 

31 2 

3 

4R 

5 

270 

April 

IW* 

1 

1.6 

3 

1.6 

L 

16 

l 

(JSJ 

June 

1994 

5 

7.9 

9 

48 

3 

4.8 

4 

2.10 

August 

1994 

12 

19.1 

21 

IU 

2 

3.2 

5 

170 

October 

L994 

12 

19.1 

22 

169 

4 

6.4 

7 

3.70 
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Tab: 3 Number of captured individuals (N) and relative abundance (RA) of Apodemus syivaticu r computed for the total 
mataial and for the first trapping day only (n t.ral) 


Flood plain forest lime hornbeam forest 




nl 

ral 

N 

RA 

nl 

ral 

N 

RA 

May 

1992 

_ 2 

3.2 

6 

22 

6 

9.5 

10 

53 

Augus 

1992 

2 

3 2 

6 

3 2 

1 

16 

3 

1.6 

Oct /Nov. 

1992 

6 

9.5 

13 

6.9 

2 

3 2 

2 

l.l 

April 

199} 









June 

1993 

10 

15.9 

14 

7.4 





August 

1993 

4 

64 

6 

3 2 





November 

1993 



2 

l.l 

1 

1.6 

1 

0.53 

April 

1991 









June 

1991 

2 

3.2 

3 

1.6 



1 

063 

August 

1994 

3 

48 

7 

3.7 

1 

1.6 

3 

1.6 

October 

1994 

7 

111 

II 

5.8 



2 

l.l 


Tab 4 Number of captured individuals (N) and relative abundance (RA) of Clethnonomy* ^oreolus computed for the total 
material and for the first trapping day only (nl, ral) 




nl 

Floodplain forest 

nil N RA 

Lime-hornbeam forest 

nl ral N RA 

May 

1992 

7 

11.1 

14 

7.40 





August 

1992 

12 

19.1 

30 

15.90 

II 

17J5 

19 

10.1 

Oct. / Nov 

1992 

5 

7.9 

12 

640 

9 

14.1 

14 

7.4 

April 

1993 









June 

1993 

2 

32 

8 

420 





August 

1993 



2 

1.10 





November 

1993 

5 

7.9 

14 

740 





April 

1994 

l 

16 

1 

063 





June 

1994 

3 

48 

4 

2.10 

2 

32 

3 

1.6 

August 

I9W 

3 

48 

5 

2.70 

4 

6.4 

8 

4.2 

October 

1991 

9 

127 

17 

9.00 

7 

11.1 

II 

5.8 


syixaticus and C glareo/us were cuconstant species. A. agrarius and P. sublerrane.us were eval¬ 
uated as accessory species in all 11 samples (Tab.l). 

ITic mean value of relative abundance of Ihc community was 22.9 individuals per 100 traps 
per nighl. The mean value of relative abundance, computed for the dominant species, was found 
13.9 for A. Jluvicollis. C glareotus 5.2, A. syJvatieus 3.3 individuals per 100 traps per night. 
The highest relative abundance was found for A. flavicollis in November 1993 (31.2 ind. per 
100 t. n.), C. glareolus in August 1992 (15.9 ind. per 100 t. n.) and A sylvattcus tn June 1993 
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VIII/92 fV/93 VI11/93 IV/94 VI11/94 


A. flavicollis 


A. sylvaticus 


C. glareolus 


Fig* 1 ard 2, Fluctuation in the relative abur.dar.ee oi dooirrmu ^xxici, over (he years 1992-1994. Fig. I (above). Fluctua¬ 
tion in the floodplain foreft. Fig 2 (below) Fluctuation in the lime-hornbeam forest. 
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Tab. 5. Comparison of small mammal communities ot'diiTcrcnf floodplain fores! Sources of data: 1 - Litovclskc Hoinoravi. 
N-Moravia, ches Bludy; 2 - near Vranovicc, S-Morava {Zcjda 1973): 3 near Lcdiucc. S-Moravia (Zcjda 1976); 4 - near 
Lcdnicc, S-Moravia (Zcjda 1991); 5 - Near Vrarovicc, S-Moravia (Zcjda 1973); 6 - near Hodonln, S-Moravia (Zcjda 
1973); 7 roar Kroro&H*, S-Moravia (Cliytil 1981); 8 • 2imy oMrov, S-Slovakia (Mij.'lry 1985), 9 — near Vranovicc, S- 
Moravia (7xj «ta 197.3); 10 Novo Mlyny reservoir. S-Moravia (Scbela 1980) For«l types: UFr Ulmelo Fraxmelum, 
UFrp Uhntlo Fraxinctumpuuuleum. UFre - WwCTO Fraxoietum curpineum.htQ Fraxlr.elo Quercelum,Qh Quer- 
ceto-Fraxmetum, • * alter water regime measures. Methods: sec text 


Source 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Fores! type 

UFrp 

UFrp 

UFrp, 

Frt) 

UFrp, 

FrQ- 

UFre 

UFre* 

UFre 

UFre 

QFr 

QFr 

Methods 

LM/ST 

LM/ST 

QM/ 

ST+rr 

QM/ 
ST+PT 

LM/ST 

LM/ST 

QM/ 

ST+PT 

LM/ST 

LM/ST 

QM/ 

ST+PT 

T. auropcoc 



0.06% 








S. araneus 


22% 

14.7 

1.1% 

4 4% 

1.5% 

83% 

11.7% 

23% 

10.9% 

S minutus 



IJ 

0.6 



2.2 

IS 

0.05 

2.2 

.V fodieas 



0.06 




05 




S. anomalus 







02 




C iewodon 








21 



A. flavicoUis 

60.7% 

289 

417 

384 

146 

38 

14 8 

14 7 

17 

26 

A. r/batkus 

143 

6.2 

0.13 

25.6 

23 

7 

4.8 

29 

1.6 


A. agrarius 

0.8 






0.2 


0.05 


Apodemus sp 










9.8 

M. minutus 


0.4 









C. glareolus 

22.5 

623 

33 

31.9 

76.4 

51 

65 

46.1 

75.4 

489 

M. arvalls 



9 

2.4 

23 

0.3 

05 

20 

2.6 


P. rubterraneus 

1.7 


0.06 

01 


!2 

3.6 

0.7 

1 

22 


(7.4 ind.per 100 l. n.). The lowest value was found in the spring months for all species. The 
decrease of the number of animals for all three species in August 1993 is interesting. Changes in 
the number of animals in each season are given in Figure I and Tables 2-4. 

2. Lime-hornbeam forest 

In this study area 5 species of small mammals were observed during the investigation: S. araneus, 
-S', minutus A.Jlavicaltis, A. sylvaticus and C. glarcolus. The mean value of the species diversity 
index was H’ 0.94. The highest species diversity was found in late summer 1994 (H’—2.17). 
The mean value of equitability was E-0.51. The highest value was found in late summer 1994 
(E=0.94). The minimal values of the indices of diversity and equitability were registered in 
1993. 

In the total sample material of 144 individuals, the highest value of dominance was made up 
by C. glareolus (38.2%), A. flavicoUis (30.6%), A. sylvaticus (15.3%) and 5. araneus (13.2%). 
These species were eudominant. S minutus (2.8%) was a subdominant species. In the aspect of 
constancy, A. flavicoUis was evaluated as a euconstant species, A. sylvaticus as a constant one. 
The three remaining species, C. glareolus, S araneus and S. minutus were accessory (Tab. I). 
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The mean value of relative abundance of the community was only 6.9 individuals per 100 
traps per night. The three year average of relative abundance was the highest for C. glareolus 
with 2.7 individuals per 100 traps per night, while for A. flavicollis it was 2.1 and for A. sylvai¬ 
icus 1.1 individuals per 100 traps per night. The highest values of relative abundance were 
recorded for C. glareolus (10.1 ind. per 100 t. n.) and for A flavicollis (4.2 ind. per 100 t. n.) in 
August 1992 and for A. sylvaiicus in May 1992 (5.3 ind. per !00 t. n.). The lowest value was 
found in the spring months for all species and for C. glareolus as well as for A. sylvaiicus during 
the whole year of 1993. Changes in the numbers of animals in each season are given in Fig. 2 
and Tab. 2-4. 


DISCUSSION AND CONCLUSIONS 

A comparison of the obtained results with other data from literature meets with range of difficul¬ 
ties caused by several reasons. Samples arc obtained by different methods: (!) different type of 
traps: only pitfall traps (further abbreviated as PT, Aulak 1970), only snap-traps (further as ST, 
e. g. Majsky 1985, tihakova et al. 1993), the use of combined catch in both mentioned traps (e. 
g. Sebela 1980, Zejda 1991), (2) different dislocation of traps, in lines (further as LM, e. g. Zejda 
1973, Majsky 1985) or in the quadrats (further as QM, e g. Pelikan 1974, Zejda 1976). Others 
differences are in the number of traps, in the time intervals of trapping, in combining material of 
different years, in the use of prebaiting etc. 

Due to the small number of caught animals, the results may be distorted and overestimated- 
Neverheless, it is possible to present at least several tentative comparisons here. 

Most Czech authors use forestry nomenclature instead of fytocenology for the description of 
the vegetation in their works on community ecology of small mammals. A unification was made 
according lo RanduSka et al. (1986). 

1. Floodplain forest 

In this study area 7 species of small mammals were caughl. Some values found in this locality 
arc in some respect different from the results of other authors. 

The dominance for A flavicollis (60.7%) was higher (about three times) than for t glareo¬ 
lus and this value is one of the highest values known in lowland forests. Conversely C. glareolus 
was less abundant (22.5%), which is even several times lower than determined by others authors 
Cfab. 5). 

The occurrence and the dominance tor A agrarius (0.8%) in the floodplain forest are in 
accordance with the results by Chytil (1981, LM/ST+PT) and the relative abundance is not in 
contradiction with the data from Zejda (1967) for woods. Dudich & Stollmann (1983, LM/ST) 
even found a 41.3% dominance of this species. According to these authors, the occurrence of A. 
agrurtus is caused by several factors (1) high population level of the species during research ( 2 ) 
fragmental pattern of the floodplain forests in the examined area, surrounded by agroccnoses 
providing alternation of the demutope, (3) a more or less stable water regime of the rivers and 
the exclusion of floods in the examined area. 

Other differences from literary data are evidently the very low level of population density in 
S. araneus in the study area and the absence of S. minutus in the catches, as well as The high 
dominance of A. sylvaiicus. These values are in accordance with the results of Zejda (1991, QM/ 
ST+PT) for a floodplain forest in southern Moravia after water management measures. This 
author found increasing of densities of A. flavicollis and C glareolus. The density of the whole 
community after changes in water regime also increased. 
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Neomys fodiens is also absent from the total catch Rumler (1988, PI) caught this species 
near my study area in a pitfall trap placed on a terrace of the same level as Morava river (3 cx ) 
and in a pitfall trap placed in bank vegetation of a ditch (1 ex ) This species might not have 
been caught during my investigations, because my traps were not exposed close to streams or 
because of extreme lack of water in periodically flooded ditches as well as in regular streams 

The mean value of relative abundance of the community was 22 9 individuals per 100 traps 
per night, which is in the accordance with literary data A similar value found in an Ulmelo- 
Fraxinetum by Majsky (1 c, 19 7 ind/100 t n ). by Zejda (1973) in an Ulmeto-Fraxittetiim 
carpmeum (no? flooded), 18 I md /100 t n ) as well as by Dudich ct Stoliman (I c , 36 6 md / 
100 t n . after tlie elimination of the value of 15 ind /1 00 t n A agrarius ) 

2. Lime-hornbeam forest 

In total 5 species of small mammals were caught in this locality This value is not in contradic¬ 
tion with literary' data on 1st oak tiers 

In the same forest type Pelikin ct al (1974, QM/ST) as well as Zejda (1973, LM/ST) found 
Mtcratus arvahs (D= 1 % in Tdio-Quercetum and hgustro-Quercetum) and Pitymys suhte.r- 
raneus (e g in Tiliv-Quercetum ) 

Bobek (1971, 1973, QM/ST) found 8 species of small mammals in TiUo-Carpmetum includ 
mg Apodemus agrarius 6 5%, Pitymys suhterraneus 0 3%, Microtus agreslis 0 2%, Muscardi- 
nus aveliananus 0 2% and shrew's (6‘ arancus, S minutus) with a dominance of only 4 9% The 
Mole was no? caught, hut there were frequent proofs of the occurrence of this species within the 
site 

The mean value of relative abundance of the community was only 6 9 individuals per 100 
traps per night and are lower than die value found by Zejda (1973) in Quercetum nnrmale as 
well as Quercetum humde (8 2 md /100 1 n ), Tiho-Quercetum (13 6 md /100 t n) and Ligus- 
tro-Quercelum (17 2 ind/300 t n)in oak tier 
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Abstract RcprorJuclion in. wild-bom A sylvaticvstni their descendant* of the first, second or third generation bom 
in laboratory was studied. The percentage of females that already had given birth increased gradually from lew than 
one percent in the third month of life up ro 87% at 12th month. The number of birth* per female and month increased 
slowly with female age. reached its peak (0 52) in (he 12-13 monlhs of life, and then decreased. Females produced 
Jitters throughout the year, out the intensity of reproduction was considerably higher during the spring summ« than 
in the autumn-winter periods. The litter size (n-208) varied within the range of I 7 (most frequently 5), and significantly 
decreased with female age. The mean litter size revealed during the first week aflcr parturition was 4.42 (n=I02). 

Iitter *i/c, breeding, sexual maturation, Apodenus sylvaticus 

INTRODUCTION 

The wood mouse, Apodemus sylvaticus (Linnaeus, 1758), belongs to the most widespread ro¬ 
dents in Europe. I: seems to be the most generalistic species of the subgenus Sylvaemus. 

Until now, a considerable research effort has been devoted to removal or capture-recapture 
studies describing the reproduction in wild populations of A. sylvaticus (e. g., Baker 1930. 
Straka 1965, Pelikan 1966. Saint-Girons 1966, Judes 1979, Frynta & Vohralik 1992, 1994). 
These studies described seasonality of reproduction and were focused mostly on geographic 
pattern of variation in reproductive parameters. Recently, most attention has been paid to anal¬ 
yses of population regulation in this species (Montgomery 1989a). It was suggested that in 
addition to food supply (Mailone & Flowerdew 1994) social interactions as, e. g., female spac¬ 
ing (Wilson et al. 1993b) and male infanlieide (Wilson et al. 1993a) play an important role in 
density dependent regulation which affects the intensity of reproduction at the second half of the 
breeding season. 

In contrast to numerous studies performed in the field, there is only a limited number of 
papers analysing the reproduction of A sylvaticus in laboratory (e. g., Eriksson 1980, Clarke 
1985). However, many aspects of A. sylvaticus reproduction remained unsolved and new data on 
breeding in captivity are still needed. 

The aim of this study was to analyse: (1) sexual maturation, (2) intensity of reproduction in 
relation to season and female age, and (3) litter size variation. In addition, we compared repro¬ 
duction of A. sylvaticus in captivity with that studied in the same region by removal sampling in 
the field (Frynta 1992, Frynta & Vohralik 1992, 1994). Sex ratio of progeny (Frynta & Ziikovi 
1994) and postnatal growth (2i2kova & Frynta 1992) in our laboratoty colony of A sylvaticus 
were elaborated separately. 
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MATERIAL AND METHODS 


Subjects 

The laboratory colony of Apodemus sy!va;tcus ms established from mice (45 males and 35 females) captured at several 
localities ;n Central Bohemia (mainly in Prague) during the autumn 19R7 The mice under siudy were either wild-bom 
animals or their descendants of ihc first, second or third generation horn in our laboratory 

Homing conditions 

<j roups of captive animals, consisting ol one or two pairs and their offsprings, were housed in glass terraria sized from 
40x30i*30 cm to 100*60x40 cm or m pittite cages 42*25*2; cm The wild-bom females were housed with males of the 
same Origin The laboratory-bom females were paired with unrelated lahoratoty-bom males of the same age The cages wore 
phnod ina fight controlled room ma (cmgpfiatoperiod (I6L 8D) The temperature varied seasonally within the range ironi 
10 to 22°C (big 2) Ad libitum water and food (DOS2B mouse and rat breeder diet) wctc provnlcd Each ccge contained 
sawdust, nesting matcnal (hay) and she Hera 

Methods of data collection 

The cages were connoted daily (by searching tor young or their vocalisation without opening shelters) and the presence of 
litters was recorded The nests with new litters were inspected immediately when disclosed, but in litters Found during the 
first three days niter parturition the first inspection was usually delayed in order to prevent possible loses caused by early 
disturbance During the inspection ihc number of young, their sc* and weight were recorded The birth dulo was estimated 
according to the weight and appearance of the young The estimation was based on ihc growth curves and description of 
postnatal development in our colony that was given elsewhere (/tifckovd 1991) Number of young four,d in the nest was used 
as a measure of litter size However, the complex environment m cages supplied with many shelters led frequently to late 
revelation of the litter Therefore, the litters found and inspected during the first week of their life, arc further referred as 
"newborns'*, while for those found later the denomination "juveniles* 4 is used Subsequent inspections of the nest were 
carried oul weekly until weaning at ihc age of 4 or 5 weeks 

The growth and life history of all captive mice were thoroughly recorded At weaning, all animals were indi vidually marked 
by pclaggir.gand'ortoc-clipping (1 or2f:ngcrs) They were weighed monthly throughout their life-span Thereto re, the data 
on parity, body weight and age of each breeding female were available It is necessary to point cut, that the age was precisely 
known only for the laboratory bom females The wild-bom females were captured as subadults in autumn According to our 
know ledge of reproduction and age structure in wood mice populations, they were bom most probably dunng ihc late sum¬ 
mer period Therefore, they were arbitrarily considered to be bom in August Age was expressed in months, i c , the number 
of months of average length that had passed and/or begun was counted 

Male reproductive condition was checked monthly The males w ith fully developed testes ir, scrotal position were consid¬ 
ered to be sexuafy active This criterion was subjective, but due to the rapidity of maturation process, there was no doubt 
about the classification in most eases 


Tab I Scxnal maturation in laboratory-horn ,4 syiraucus males according to season of their birth Spnr.g ■ March June, 
Summer Winter-July bcbruaiy 


Age | months) 

spring 

c sexually active 

% 

n 

xumma - winter 

sexually active 

% 

1 

166 

0 

00 

139 

0 

00 

2 

152 

73 

480 

ICG 

34 

33 3 

3 

136 

110 

809 

76 

48 

6.32 

4 

113 

103 

912 

53 

43 

81 1 

5 

92 

91 

989 

45 

34 

756 

6 

73 

72 

986 

41 

39 

951 

7 

43 

42 

977 

36 

36 

looo 

8 

27 

26 

963 

33 

33 

1000 

9 

26 

26 

1000 

23 

23 

1000 
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RESULTS 

Intensify of reproduction in laboratory-bom mice 

Maturation 

The sexual maturation in the males bom in spring months was slightly accelerated when com 
pared with that in the males born during the rest of the year (Tab. 1). However, regardless of this 
fact, the majority of laboratory bom males matured during the second o: third mouth of their 
lives. 

In a sharp contrast to males, the first reproduction in the laboralory-bom females was usually 
delayed for several months. The percentage of females that already had given birth increased 
gradually from one percent in the third months of life up to 87% at the twelfth month (Tab. 2). 
There were only two exceptional cases of the first reproduction prior to the fourth month of 
female age. These females (Nos. 197 and 423) gave birth at the age of 74 and 86 davs (birth 
dates 13.06.1988, 15.05.1989), respectively. 


Tab. 2. Sexual maturation in A. rylvalicus females bom in captivity. Mature = females that already had given birth 


age [months} 

n 

mature 

% 

age [months) 

n 

mature 

% 

I 

310 

0 

0.0 

7 

85 

23 

27] 

2 

259 

0 

0.0 

8 

62 

28 

452 

3 

204 

2 

10 

9 

43 

27 

628 

4 

163 

7 

4.3 

10 

37 

22 

595 

5 

135 

IS 

ll.l 

II 

33 

25 

75.8 

6 

108 

24 

222 

12 

3C 

26 

86? 


Age 

The intensity of reproduction, expressed as the number of births per female and month, in¬ 
creased gradually with female age up to the peak value 0.52 in the 12-13 months of life. Then a 
drop to 0.19 in the last age category of 14-16 months followed (Fig. 1). Obviously, the intensity 
of reproduction in lower age classes was closely related to the number of females that had en¬ 
tered the reproduction up to the given age. Once entered the reproduction, females produced 
litters at higher rales (mean — 0.40 litters per female and month). 

Scasonaliry 

The laboratory-born A. sylvaticus females reproduced in our laboratory throughout the year. 
However, the intensity of reproduction was considerably higher in March - July than in October 
- January periods (Fig. 2). Nevertheless, low representation of females belonging to the to the 
upper age classes in the latter period should be mentioned (cf. Appendix 1). 

Intensify of reproduction In wild-born mice 

We analysed reproduction in 35 wild-born females housed with males of the same origin (Fig 3, 
Appendix 2). At the rime of capture in autumn 1987, mice of both sexes showed apparent signs 
of an autumnal block of sexual maturation, including testes regression in m2les. According to 
the size and scrotal position of testes, male sexual activity, started in January 1988. In females. 
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no signs of breeding had been recorded until March 1988, when the first two litters appeared. 
The period of intensive reproduction lasted from April to October. If was followed by the autum¬ 
nal decrease of reproductive activity. In spile of its lower intensity, the reproduction continued 
throughout the winter till the end of the study in February 1989 when the animals were about 
17-18 months old. 


Utt#r« P«f f»fTW« and month 



Age [months) 

MuKip*rou. only GZ2 All t-fr-U. 


Fig. 1. Intensity of reproduction in relation lo female age (in the iaboratory-borr females) 

All females * values computed for all females and births (for sample sizes see Appendix 1) Multiparous only = only those 
females which previously gave at least one birth, and only second or successive liucrs were taken into account. Numbers of 
these females and their Idlers (starting from ihc age of 4-5 months) were 12(4). 37()5),43( 16), 41(18), 47(27), 40(8). 


Litter si2« 

Altogether, we examined 208 litters. The litter sue varied within the range of 1-7. Litters con¬ 
sisting of five young were found most frequently. In 102 Utters examined before the age of 7 days 
(further referred as newborns), the mean litter size was 4.42 (Tab 3, Fig. 4). In remaining 106 
litters which were recorded at higher age (juveniles), this value was slightly lower (4.06, r.= 106). 
The difference is a result of juvenile mortality that, therefore, was taken into account, when the 
mean litter size at birth was estimated. For this purpose, wc used the relationship between the 
litter size and age, at which the young were counted. The extrapolation was done by a simple 
linear regression model. Resulting value 4.49 was very close to the above mentioned value 4 .42 
obtained from the litters recorded during the first week after birth. In addition, wc dissected 1 1 
pregnant females from our colony, the mean number of embryos in the set was 5.27. Further, we 
tested the hypothesis that litter size differs among individual females. Wc examined rhe subset 
of 38 females m which all rhe first three litters were recorded. Analysis of variance controlled for 
the effect of mortality (the age of young at the time of counting was taken as a covariate, F=2.77, 
p=0.10) revealed that neither Individual (F 1.53, P=0.06), nor Birth order (i. e., first, second, or 
third litter, F=0.0S, P=0.95) contributed significantly to the variation in litter size. 
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Then, the entire set of available data on litter size (rn-208) was firther analysed by multifac- 
tor analysis of vanance. As in the previous procedure, the age of youngs at the time of counting 
was given as a covanale (F^5 46, P-0.02) in order to control the effect of the within-litter 
mortality between the birth and the time of counting. The effects of the origin (wild-bom vs 
laboratory-bom females, F-2.76, PM) 098), female body weight (F-1.38, P=0 25), season (F~ 1.03, 

Ltltli pai and month ' C 



- 3rd month of ag* ■■ 4-btt month ot i|> 

E2i H«th month o* H* Tam*«»»hjr* 


Fig 2 Variation in die intensity of reproduction dunng the year in the laboratory-bcn females Results for different aj»c 
categories arc giver separately (for sample sizes see Appendix I) Temperasure - Ibe ambient temperature in breeding room 


Uttar* par famaia and month % 

100 


-30 


- 00 


40 


20 


0 

Jan Fab Mae Apr May Jun Jut Aufl Sap OcC Kov Dae Jan -Fab 

,M * Months ,M * 

E3 AH ■■ Wulilp«.a... ort. - cl matiaa 

Fig 1 Intensity of rcproduecion in the wild-bomd sylvalicus females from Murch 1983 lo January - February period of 
1989 Explanations Ml females (for sample sizes see Appendix 2) Multiparous (starting from March 1988) = only those 
female.' which previously gave at least one birth, and only second or successive liters were taken into account Numbers of 
these females and their litters were 0(0), 3(3), 8(5), 12(5), 16(8), 19(5), 21(7), 23(5), 22(2), 15(2). 6(1) 
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Tub 3. Ulle* si/b in captive A sylvaiicus females. Explanations: Embryos = number of embryos found in dissected females. 
Newborns - number of young at the nest found during the first week of their life; Juveniles ~ number of young at the nest first 
recorded after 7th <loy of their life. 
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Utter size 

4 5 
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8 

n 

mean 

S E 
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11 
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0.38 
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16 
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15 

4 

0 
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4.42 

0.14 

Juveniles 

5 

13 

15 
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31 

II 

3 

0 
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4.06 

014 
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— Ji/wn«l»« n. 106 EZ3 WMn-2M 
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£22 Uto-bf-fl. r>-103 C«MI«Uv r>. 11 


Fig. 4. Frequency distribution of litter size in captive A. sylvaiicus and its comparison with that in wild populations of this 
species in Prague Explanations- Newborns - number of young at the nest found during the first week of their life. Juveniles 
• number of young at the nest first recorded after 7 day of their life; Captivity * number of embryos found in dissected 
females bom in captivity; Wild - number of embryos in the set in wild females captured in Prague (Frynta & Vohralik 1992) 


P=0.36), and birth order (F=0.91, P=0.40) were not significant (Fig. 5). Female age (F=4.36, 
P-0.014) remained the only factor significantly contributing to the mean litter size. The young 
females (age category 3-8 months) produced in average significantly (Tukey: P<0.05) larger 
litters (4.46, $.E.=0.18, n=69) than the old females (age category 12-18 months; .1.91. S.E =0.16, 
n-65), while the middle aged females (age category 9-11 months) showed the intermediate 
value (4.31. S.K.=0.I6, n=74). 


DISCUSSION 

Maturation and relation between age and reproduction 

Clarke (1985) found out that female A. sylvaiicus "in laboratory condition which are entirely 
satisfactory for rapid sexual development of male wood mice develop sexually in a very capri¬ 
cious fashion*. He found dial the first pregnancies ate difficult to initiate, and this delay may 
take several months. In contrast, after the first pregnancy later ones follow very regularly. These 
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findings are strongly supported by our results, especially those concerning the Laboratory-born 
females However, more information about mating system and reproductive physiology in A. 
sylvaticus is needed to speculate about the causes of the phenomenon mentioned above. 

There is a possibility to compare reproduction in our colony with that in wild A. sylvalicus in 
Prague (Frynta 1992, Frynta & Vohruiik 1994). Unfortunately, in the material collected by 
snap-traps, no precise estimation of age is available and, therefore, the comparison is based on a 
weak relationship between the body weight and age as it was described elsewhere (Frynta & 
Zi/kova 1992). In spite of this limitation, it is obvious that the sexual maturation of the males in 
our colony was as rapid as in the spring-summer cohorts of the wild population (Frynta 1992). 
However, it is not the case of females. Although the minimal body weight of the youngest fe 
males entering the reproduction (14 grams) was the same both in the laboratory and the field, 
captive females usually gave their first birth at much higher age than those in the wild popula¬ 
tion. 

Evaluating this phenomenon, wc can look for stimuli possibly responsible for timing of the 
reproduction in the field (e. g, variation in light dark cycle and food) that were absent in the 
laboratory. Nevertheless, females decision to start breeding at higher age can be evaluated also 
in the context of life-history theories. It is possible that there is a tradc-off between the reproduc¬ 
tion and survival in natural populations. Therefore, the delayed reproduction can be simply an 
adaptive response to suboptimal conditions, c. g., those in the laboratory. It is of interest in this 
context that unlike A/us musculus (Berry & Bronson 1992), females A. sylvaticus remained 
fertile throughout their adult life. It is obvious both from our results and from the fact reported 
by Clarke (1985) that some females in Oxford colony gave as many as 14 litters. 



Fig. 5.The effects of female age, litlor order, origin (wild vs laboratory borr. female), female %vci£ht. and season on litter size 
in the total mnlcr.a: of 208 tillers as revealed by A NOVA model controlcd fw mentality alter birth, i e. f<« age at which th.c 
counting of young was performed Values represent mean IiIIct sizes nod their 95% confidence intervals. Sample sites (itc 
nght ordinate) arc indicated by crosses. 
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intensity and seasonality of reproduction 

There are two different modes of seasonal breeding in A. syhaticus. While live breeding season 
in the populations inhabiting most of the distribution area in Europe lasted from spring to early 
autumn, the mediterranean populations reproduce throughout winter and their sexual activity 
decreases during hot summer months (Kowalski 1985, Moreno & Kufner 1988, Tons & Sauit- 
Cirons 1993). Obviously, at least in some populations, breeding is not confined to the long 
photoperiod and the action of additional reproduction regulating stimuli could expected. It is in 
accordance with our results. Although we kept the animals in a constant photoperiod, there was 
a seasonal variation in reproductive intensity resembling that one in wild populations. The 
ambient temperature is often believed to be another important factor regulating the reproduction 
jn A. syhaticus (Clarke 1985). In spite of this, the period of intensive reproduction in our 
laboratory was apparently not directly associated with the annual cycle of temperature in the 
breeding room (big. 2), e. g.. the intensity of reproduction increased when the ambient Temper¬ 
ature was the lowest (Febiuary March). However, despite the seasonal variation in the intensi¬ 
ty of reproducion was obvious, the period of deep reproductive inactivity comparable to that 
reported in w ild populations was not found. Some breeding events were recorded even in De¬ 
cember and January. It should be mentioned here that male testes remained in scrotal position 
throughout the winter. 

The wild-born A. syhaticus were captured in autumn, and therefore (hey were the only ani¬ 
mals in our laboratory that were affected by the autumnal block of sexual activity regularly 
occurred in nature. The spring onset of their reproduction seems to be synchronous with that in 
the w ild population in Prague. The first births in our laboratory recorded in March correspond 
well with the fact that in Prague, the first pregnant female was captured in February, and in 
March the percentage of pregnant females reached 13% (Fryntu & Vohrulik 1994). 

The values of the average number of litters per female and month recorded in our laboratory 
were in most cases considerably smaller than those in wild population {cf. Frynta & Vohralik 
1994). This difference can be attributed either to the artificial conditions in the laboratory' or to 
a possible over sight of the litters which disappeared shortly after birth. 

Litter size 

The mean number of newborns per litter found in our material (4.42) resembles the value 4.23 
(S.E.=fl.:0, n=100) reported by Eriksson (1980) from a laboratory- colony ir. Lund (Sweden), 
while the corresponding value from the Oxford colony reported by Clarke (3985) is significantly 
higher (5.0. S.E.=0.1, n=372). Having no paralel in geographic variation of litter size in natural 
populations (cf. Frynta & Vohralik 3992), these differences should be atributted to the breeding 
conditions. 

The mean number of embryos in our material from laboratory (5.27) corresponds w-ell with 
5.08 (n-239) reported by Frynta & Vohralik (1992) in the wild population of A. syhaticus in 
Prague. Thus, there is an agreement between our findings and results reported by the authors 
mentioned above (Eriksson 1. c., Clarke 1. c.) that the mean number of newborns per litter is 
considerably smaller than the mean number of embryos per set obtained in the same population. 
Most probably, this disparity could be due to a loss of young immediately after birth as a result 
of mortality and/or possible infanticide. Although foetal resorption decreases the litter size :n 
some rodents considerably (Loeb & Schwab 1987), rates of embryonic resorption repored in 
most populations of A. syhaticus (Frynta & Vohralik i 992) are too small to produce disparity of 
a comparable size. 

Litter size variation was extensively studied in North American species of the genus Peromy- 
scus, which is apparently an ecological equivalent of Apodemus (Montgomery 1989b). There is 


90 



a strong pressure to optimalisation of the litter size in P&vmyscus. It is due to relationships 
between, this variable and several correlates of fitness as, e. g., young weight, growth and fertil¬ 
ity (l.eamy 1981, Millar 1983, Myers & Master 1983). The Ittter size in laboratory Peromyscus 
maniculalus considerably increased with female weight and parity, however, the effect of the 
latter factor was attributable to the former one. When the effects of the above factors were 
subtracted, the female age remained to be important in determining the litter size. With the 
exception of the youngest females (50 100 days of age) it gradually decreased with die female 
age (Myers & Master 1983). 

Only limned data about relationships between liie litter size and female weight, parity and age 
are available in A. sylvaticus. The hrter size in the wild population of this species ui Prague was 
positively, bu not significantly associated with the female weight (Frynta & Vohralik 1992). 
Clarke (1985) demonstrated in the Oxford laboratory' colony of A. sylvaticus that the first two 
titters were in average smaller than the subsequent ones. However, we found no significant 
effect of parity on die litter size. On the other hand, we found a significant decrease of the litter 
size with female age in our colony of A. sylvaticus. 
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APPENDIX 1 

Numbers cf the !aborafOfy-bom A. xyhalicus females and Thoir litter- (giver, in parentheses) present in our breeding colony 
accord'.iig to mouth and female age (in months) 


Age Months 



Jan. 

Feb. 

March 

April 

May 

lute 

July 

Aug 

Sep 

Oct 

Nnv 

Dec. 

1 

11(0) 

m 

m> 

44(0) 

41(0) 

42(0) ' 

~5T(0T 

27(0) 

34(0) 

29(0) 

m 

4(0) 


4(0i 

7(0) 

2(0) 

IR(0) 

3X0) 

3*0) 

40(0) 

49(0) 

16(0) 

32(0) 

m 

6(0) 

3 

m 

4(0) 

7(0) 

2(0) 

15(1) 

3*1) 

34(0) 

34(0) 

33(0) 

15(0) 

13(0) 

4(0) 

4 

m 

m 

4(4) 

m 

1(0) 

15(0) 

35(1) 

31(2) 

1*0) 

30(0) 

•m 

6(0) 

5 

4(0) 

3(0 

m 

4(2) 

m 

1(0) 

14(1) 

3*2) 

21(3) 

1*1) 

20(0) 

7(0} 

6 

7(0) 

4(0) 

3(2) 

5(1) 

4(3) 

m 

0 

12(4) 

26(5) 

20(1) 

•m 

1*2) 

7 

14(0) 

3(0) 

4(1) 

XI) 

5(1) 

4(1) 

*0) 

0 

11(3) 

24(0) 

7(0) 

*?) 

8 

m 

14(3) 

3(3) 

XD 

3(0) 

5(3) 

4(2) 

2(0} 

0 

11(0) 

2(0) 

7(0) 

9 

<SfJ> 

7(2) 

12(6) 

30) 

3(2) 

*0) 

X4) 

4(0) 

0 

0 

0 

0 

10 

0 

6(2) 

m 

12(3) 

30) 

XI) 

2(0) 

5(0) 

0 

0 

0 

0 

II 

0 

0 

6(5) 

SO) 

HO) 

3P-) 

3(0) 

2(1) 

2(0) 

0 

c 

0 

12 

0 

0 

0 

6(5) 

60 ) 

11(7) 

3(1) 

X0) 

1(0) 

0 

c 

0 

13 

0 

0 

0 

0 

SO) 

6(2) 

11(8) 

2(2) 

0 

1(0) 

0 

0 

14 

0 

0 

0 

0 

0 

6(2) 

6(2) 

10(2) 

1(0) 

0 

0 

0 

15 

0 

0 

0 

0 

0 

0 

60) 

60) 

m 

1(0) 

0 

0 

16 

0 

0 

0 

0 

0 

0 

0 

3(0) 

0 

0 

0 

0 


APPENDIX 2. 

Numbers of the wild-bom A. sytvalteui females and ihciT Jitters (given in parentheses) present in our breeding colony from 
the beginning of their reproduction in March 1988 to February 1989. Females « number of females which survived up to 
given mcndi; Mature ~ females which gave at least one litter. % - the percent of Mature among Females. Births - the 
number of I idem recorded in the given month; 


.Worth 

Female 

Mature 


Births 

Month 

Female 

Mature 

% 

Births 

March 

35 

2 

6 

2 

September 

28 

2) 

82 

10 

April 

35 

7 

2D 

8 

October 

28 

23 

82 

5 

May 

35 

13 

37 

II 

November 

27 

22 

82 

2 

June 

31 

15 

•18 

9 

December 

20 

15 

75 

2 

July 

30 

19 

63 

12 

January 

18 

15 

>0 

0 

August 

30 

20 

67 

6 

February 

2 

2 

- 

2 
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